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PATENT 
DON01 FP-1076(PCT) 
Express Mail No. EV353872008US 

TNTERTOK REARVIEW MTR.ROR SYSTEM WTTH COMPASS 
r.KOSS REFERENCE TO RELATED A PPLICATIONS 
The present application claims the benefit of U.S. provisional applications, Ser. No. 
60/420,010, filed Oct 21, 2002 (Attorney Docket DON01 P-1033); Ser. No. 60/398,240, 
5 filed July 24, 2002 (Attorney Docket DON01 P-1012); and Ser. No. 60/386,373, filed June 6, 
2002 (Attorney Docket DON01 P-995), which are all hereby incorporated herein by reference 
in their entireties. 

FTET.D OF THE INVENTION 
The present invention relates generally to interior rearview mirror assemblies for 
10 vehicles and, more particularly, to an interior rearview mirror assembly which includes a 
compass system. 

BACKGROUND OF THE INVENTION 
Interior rearview mirror assemblies which include a directional or compass display 
are known, such as the types disclosed in U.S. Pat. No. 5,802,727, which is hereby 

15 incorporated herein by reference. Typically, such mirror assemblies include a compass 
sensor, such as a magnetoresistive sensor, amagnetocapacitive sensor, a magnetoinductive 
sensor, or a flux gate sensor or the like, which is fixedly attached to the mirror mount that 
attaches the mirror assembly to a mirror assembly mounting element, such as a conventional 
mounting button mounted on an interior surface of the windshield of the vehicle. The mirror 

20 assemblies also include processing circuitry and a compass information display, typically 
included in the interior mirror casing (that includes me mirror reflector) which is pivotally 
adjustable by the driver to suit his or her rearward field of view. 

Predominantly, compass mirror assemblies in the market today involve the fixed 
placement of the compass sensor (and any locally associated sensor circuitry), such as at die 

25 mirror mount where the mirror attaches to the windshield or headliner of the vehicle. The 
compass system typically involves a cable/harness connection to the processing circuitry 
(which is typically in the pivotable housing of the mirror assembly), which may include the 
compass compensation circuitry and the like, which feeds or connects to a display (such as a 
vacuum fluorescent (VP) display or the like) mat is typically included in the adjustable mirror 

30 casing (such as behind the reflective element so as to display from behind and through the 
reflective element, or at an eyebrow or chin region of the bezel area of the mirror casing). 
The display then typically displays an output of the directional heading of the vehicle to the 
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driver or passenger of the vehicle, such as an eight octant display, such as N, S, E, W, NE, 

NW,SE, SW, or the like. 

It has been proposed in the art to mount the compass sensor within the movable 

housing of the rearview mirror assembly. Processes have also been proposed to compensate 

for movement of the sensor during normal use of the mirror, such as when the mirror head or 

casing is adjusted by the driver. Such a commercially implemented system, such as currently 

implemented in a Lexus vehicle and such as described in U.S. Pat Nos. 6,140,933 and 

6,023,229, which are hereby incorporated herein by reference, requires the use of a specially 

adapted single ball mount or single pivot mirror assembly. Such compass mirror assemblies 

can be costly and often involve special tooling and complicated adaptation of the mirror 

assembly itself and the casing of the mirror assembly. Also, such compass systems as 

described in the patents referenced above are not readily adapted for use with double ball or 

double pivot mirror assemblies. 

It is also known to provide a stand-alone compass pod or module, which may be 

mounted at the mirror assembly mount at the windshield or headliner of the vehicle. The 

compass pod includes the compass sensor or sensors and all of the compass circuitry and is 

4 operable to output a compensated signal to a display at the instrument panel or console via a 

cable or wire or the like. However, the display, typically a VF display, has its own logic, . 

circuitry, drivers and/or photosensor input (for adjustment of the display in response to 

ambient lighting in the vehicle), which may not readily communicate with the circuitry output 

of the compass pod. In order to convey and/or receive the correct compensated directional 

signal, a serial or similar encoding or communication protocol may need to be established, so 

that the compensated directional signal is correctly received by the display equipment in the 

instrument panel or console. This can result in an expensive compass add-on device, since it 

may be costly to encode and decode the signals from the compass circuitry. 

It is also known to provide a compass display, and associated circuitry, all integrated 

into a module attaching to an interior rearview mirror assembly, such as disclosed in U.S. Pat. 

No. 5,576,687, which is hereby incorporated herein by reference in its entirety. While such 

modules may work well in many applications, such incorporation of the information display 

of compass direction/heading in the module has disadvantages, including the need to assure 

readability of the display by the driver of the vehicle. 

It is also known in the art (such as disclosed in U.S. Pat. Nos. 6,539,306; 5,724,316; 

and 5,761,094, which are hereby incorporated herein by reference) to utilize a global 

positioning system as a means of or adjunct to directional sensing in vehicles. Such known 
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systems either have or seek to overcome problems that can arise when the global positioning 
system fails to receive appropriate signal inputs from orbiting satellites. Several potential 
solutions have been proposed that can involve costly and complicated additions to the 
vehicle. 

5 Therefore, there is a need in the art for an economical interior compass rearview 

mirror assembly. and particularly an interior compass rearview mirror assembly which is 
economical to use or implement, such that the assembly may be implemented in non-luxury 
vehicles, which often use a double ball, prismatic interior rearview mirror assembly. 

ST JMMARY 0? THF. INVENTION 
10 The present invention is intended to provide a low cost interior rearview mirror 

system which includes a compass system having a display which indicates the general 
direction in which the vehicle is traveling. The entire compass system, including the compass 
sensor, may be included on a single printed circuit board positioned at or secured to a back 
surface of the mirror reflective element, which may be a prismatic mirror reflective element 
15 (for low cost implementation), such that the compass/mirror system may be readily installed 
in the casing of the mirror assembly, and may be installed simultaneously (and with minimal 
if any additional labor involved) as the reflective element is included in the mirror casing, 
such as snapped into or otherwise secured to/within the mirror casing. 

According to an aspect of the present invention, an interior rearview mirror assembly 
20 includes a double ball mounting arrangement, as is known in the rnirror art, for a casing and 
reflective element. The casing and reflective element are pivotable about a pair of pivots via 
the double ball mounting arrangement. The mirror assembly includes a compass system, 
preferably entirely positioned within the casing and operable to display information regarding 
the directional heading of the vehicle to a driver of the vehicle. 
25 In one form, the display includes ports or light transmissive regions or the like, which 

are representative of only the four cardinal directional points, such as, for example, the 
characters N, S, E, W, formed or etched in the reflective film coating of the reflective element 
(and forming a transparent window therein) using techniques such as disclosed in commonly 
assigned U.S. Pat. No. 4,882,565, issued to Gallmeyer on Nov. 21, 1989, which is hereby 
30 incorporated herein by reference, and an illumination source within the casing and aligned 
with and behind each of the characters. The appropriate iUumination source or sources may 
then be energized or illuminated to illuminate the appropriate character or characters to or 
icons or indicia the driver to convey the directional heading information. For example, four 
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individual light emitting diodes may be placed behind and aligned with the respective four 
characters, so as to emit light through the characters for viewing by the driver of the vehicle. 

According to another aspect of the present invention, an interior rearview mirror 
system comprises an interior rearview mirror assembly, which includes a casing and a 
5 reflective element, and a compass system. The compass system includes a compass sensor 
and a display comprising a plurality of ports formed in the reflective coating of the reflective 
element. The display includes a plurality of illumination sources positioned behind and 
aligned with respective ports. Each of the illumination sources is energized to project or emit 
illumination through the respective port of the display. The illumination sources may be 
10 mounted on a printed circuit board and the reflective element and printed circuit board may 
be incorporated, such as by snapping into place, on or within the casing of the mirror 
assembly, with minimal invasiveness to the casing and overall design and tooling of the 
mirror assembly. 

The display may include four illumination sources (preferably light emitting diodes) 
15 mounted on the printed circuit board and with the printed circuit board arranged behind the 
reflective element such that each of the individual illumination sources is behind and aligned 
with a respective one of the ports (which may be formed as the characters N, 3, E, W) formed 
or etched in the reflective coating of the reflective element Each of the illumination sources 
is positioned on the printed circuit board such that it is aligned with, behind and emitting 
20 through a respective one of the four ports (that are preferably created on the reflective 
element itself). Optionally, and preferably, a light diffiiser and/or a spectral filter may be 
interposed between the light source and the rear of the reflective element. The compass 
processing circuitry (that typically includes digital circuitry including a microprocessor 
running compensation and other compass-related software) is operable to energize or actuate 
25 one or more of the illumination sources to display the directional heading of the vehicle to the 
driver. 

The printed circuit board may include a user actuatable button or buttons, which are 
positioned to be accessible or to protrude through one or more openings in the casing of the 
mirror assembly. The user actuatable button or buttons may be included in the unitary 
30 compass system, and may be operable to select a calibration mode/and or set a zone setting of 
the compass system. 

The compass system may be operable in conjunction with a global positioning system 

of the vehicle. The global positioning system may be operable to detect or track movement 

of the vehicle to provide point-to-point data of vehicle movement to determine a directional 
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heading of the vehicle. The global positioning system may be operable to calibrate the 
compass system, indicate a zone in which the vehicle is located, and/or provide a directional 
heading indication in situations where the compass sensor is adversely affected or 
compromised. 

5 The present invention also provides a low cost compass system and compass pod or 

module positionable at an interior rearview mirror assembly, which includes a compass 
display for indicating the general direction in which the vehicle is traveling. The compass 
sensors and associated circuitry are included within the compass pod or module, which is 
generally fixedly mounted to the mirror mount of the mirror assembly. The compass pod 

10 includes a multi-wire cable which connects the compass circuitry of the compass pod to the 
display in the mirror assembly. The display is positioned at the rear surface of the reflective 
element of the mirror assembly and comprises a plurality of illumination sources or devices 
positioned adjacent to or behind corresponding ports, such as icons or characters or other 
indicia, etched or otherwise formed in the reflective surface or coating in the reflective 

15 element. Preferably, each display port is representative of one of the four cardinal directional 
headings (N, S, E, W) or one of the eight cardinal and inter-cardinal directional headings (N, 
S, E, W, NE, NW, SE, SW), and the compass circuitry is operable to activate an appropriate 
mumination device at the display via providing power to an appropriate one of the wires 
connecting to the display. The mirror assembly thus does not require much, if any, additional 

20 display circuitry, drivers or the like to encode or decode the signal communicated from the 
compass circuitry. 

According to another aspect of the present invention, a compass system for a vehicle 
includes a compass module fixedly mountable at an interior rearview mirror assembly of the 
vehicle and a display. The compass module comprises a compass sensor and compass 

25 circuitry. The compass circuitry is operable to receive an input from the compass sensor and 
to determine a directional heading of the vehicle in response to the input. The display is 
positioned remote from the compass module and comprises a plurality of iUumination sources 
which are actuatable to project iUumination through corresponding ports which are indicative 
of a directional heading. Each of the mumination sources has an associated wire and is in 

30 electrical communication with the compass circuitry via the respective associated wire, 

whereby the compass circuitry (or a microprocessor or the like associated with the compass 
circuitry) provides electrical power to each of the illumination sources by energizing the 
respective associated wire. The compass circuitry and/or microprocessor is/are operable to 
actuate or energize an appropriate one of the illumination sources via the respective wire 
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associated with the appropriate one of the illumination sources to indicate the directional 
heading of the vehicle at the display. 

The display may be positioned at a reflective element of a prismatic interior rearview 
mirror assembly (for low cost implementation), such that the display may be readily installed 
5 in the casing of the niirror assembly, and preferably installed simultaneously (and with 
minimal if any additional labor involved) as the reflective element is included in the mirror 
casing, such as snapped into or otherwise secured to/within the mirror casing. Alternately, 
the display may be positioned at a reflective element of an electro-optic interior rearview ' 
mirror assembly. In such applications, the compass module may include electro-optic 
10 reflective element automatic dimming/powering circuitry for controlling the electro-optic 
reflective element, and may be in electrical communication with the electro-optic reflective 
element via a pair of wires. The microprocessor of the compass module thus may control the 
electro-optic reflective element via flowing electricity across the reflective element to darken 
the electrochromic medium as desired or in response to one or more photosensors. 
15 The display and/or the compass module may include an ambient light photosensor for 

sensing the ambient tight levels surrounding the mirror assembly and/or the compass module. 
If the compass module is associated with a display positioned at an electro-optic interior 
rearview mirror assembly, the display may include a glare detecting photosensor, while the 
compass module includes an ambient light photosensor. 
20 According to another aspect of the present invention, an interior rearview mirror 

system includes a compass pod mounted at a mirror mount of an interior rearview mirror 
assembly, which includes a casing and a reflective element. The mirror mount and compass 
pod are generally fixedly positioned relative to the vehicle, while the casing and the reflective 
element are pivotable or adjustable relative to the mirror mount. A compass display is 
25 positioned at the mirror reflective element or casing and includes a plurality of mumination 
sources and at least one port or light transmissive region formed in the reflective element and 
corresponding to at least one of the iUumination sources. The compass pod includes a 
compass sensor, a microprocessor and compass circuitry, preferably substantially or entirely 
positioned within the pod and operable to provide an output signal to the display via a 
30 connector cable to display information regarding the directional heading of the vehicle to a 
driver of the vehicle. Each wire of the connector cable functions to provide power to an 
appropriate one or more of the illumination sources of the display in response to the 
microprocessor and/or compass circuitry energizing the respective wire. 
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The display may include four or eight mumination sources (preferably light emitting 
diodes) arranged (such as mounted on a printed circuit board) behind the reflective element 
such that each of the individual illumination sources is positioned behind and aligned with 
and emitting light through a respective one of the ports formed or etched in the reflective 

5 coating of the reflective element Optionally, and preferably, a light diffuser and/or a spectral 
filter may be interposed between the light source and the rear of the reflective element. The 
microprocessor and/or compass processing circuitry (that typically includes digital circuitry 
including a microprocessor pinnin g compensation and other compass-related software) is 
operable to energize or actuate one or more of the iUumination sources to display the 

10 directional heading of the vehicle to the driver. 

Optionally, the display may comprise a multi-pixel or multi-element reconfigurable 
display element. The multi-element display may comprise multiple display elements and 
may be reconfigurable to display directional heading information via selective activation of 
the display elements. 

15 The compass pod or module may include a printed circuit board positioned within the 

pod, with the compass sensor and compass circuitry positioned on the circuit board. The 
circuit board may also include a photosensor for determining a level of ambient light at the 
pod and mirror assembly, whereby the compass circuitry may be operable to adjust the 
intensity of the illumination sources at the display in response to the photosensor. The circuit 

20 board may also include user actuatable buttons, such as a calibration switch or a zone switch, 
which are positioned to be accessible or to protrude through one or more openings in the 
casing of the compass pod. 

According to another aspect of the present invention, an interior rearview mirror 
system comprises an interior rearview assembly (which has a mirror casing and a reflective 

25 element), a global positioning system of the vehicle, a magnetoresponsive sensor, a 

microprocessor, and a display. The global positioning system generates locational data and 
the magnetoresponsive sensor generates direction indicative signals. The microprocessor 
processes at least one of the locational data and the direction indicative signals and generates 
directional heading information indicative of the directional heading of the vehicle. The 

30 display is associated with or adjacent to the interior rearview mirror assembly and is viewable 
by the driver of the vehicle. The display displays the directional heading information. The 
microprocessor temporarily processes the direction indicative signals generated by the 
magnetoresponsive sensor to generate the directional heading information when the 
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locational data generated by the global positioning system is compromised, thereby ensuring 
consistency of the directional heading information being displayed. 

Optionally, the microprocessor may process the locational data and/or other data 
generated by the global positioning system of the vehicle to extract or derive other data or 
5 information for displaying to the driver or occupant of the vehicle. The display may 

selectively display such other data or information to the driver or occupant of the vehicle. 

Therefore, the present invention provides a low cost compass system for an interior 
reamew mirror assembly which provides the compass sensor and compass circuitry at a 
generally fixedly mounted pod or module. The compass sensor and circuitry may be part of a 

10 single printed circuit board, which may be secured within the pod or module, while the 
display and illumination sources are mounted at the rear of the reflective element. Each 
illumination source of the display may be activated via a simple power signal from the 
microprocessor and/or compass circuitry via a respective wire of a connector cable between 
the compass pod and the display, without requiring any encoding or decoding of the signal 

15 from the compass circuitry in order to provide the correct display to the driver of the vehicle. 
The present invention thus provides a low cost compass system with minimal associated 
encoding or decoding costs and design modifications, and with minimal special adaptation of 
the mirror casing. 

The present invention may also provide a low cost, double ball mounted interior 
20 rearview mirror assembly which includes a compass system within the mirror casing. The 
compass system may be part of a single printed circuit board, which may be secured to the 
rear of (or disposed to the rear of) the reflective element, such that the compass system may 
be easily installed in the mirror casing when or after the reflective element is snapped into the 
casing. The circuit board may include a plurality of illumination sources which are 
25 positioned generally adjacent to ports or light transmissive regions formed in the reflective 
element, such that when each of the illumination sources is energized, the illumination source 
projects illumination through the respective port to provide direction information or other 
information to a driver or occupant of the vehicle. The compass system may be implemented 
at and/or within a casing of an interior rearview mirror assembly with minimal modifications 
30 being necessary to the casing. The present invention thus provides a low cost compass 
system with minimal associated tooling costs and design modifications, and with minimal 
special adaptation of the mirror casing, for example. 

Optionally, the mirror system of the present invention may provide a GPS-derived 
compass system which is operable to deduce directional heading information and display the 
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directional heading information to a driver or occupant of the vehicle. The mirror system 
may include a magnetoresponsive sensor which may function as an auxiliary or back up to 
the GPS-derived compass system when the global positioning system of the vehicle is not 
generating an appropriate signal or input to the GPS-derived compass system. The auxiliary 
5 magnetoresponsive compass sensor thus ensures consistency of the directional heading 

information being displayed. Because the GPS-derived compass system may function as the 
primary compass system and may function to calibrate the magnetoresponsive sensor, 
compass control circuitry and calibration algorithms and circuitry are not required. 

These and other objects, advantages, purposes and features of the present invention 
1 0 . will become apparent upon review of the following specification in conjunction with the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a forward facing elevation of an interior rearview mirror assembly in 
accordance with the present invention, as facing forward with respect to a direction of travel 
15 of a vehicle; 

FIG. 2 is a side elevation of the interior rearview mirror assembly of FIG. 1 ; 
FIG. 3 is a sectional view of the mirror assembly taken along the line Hi-Ill in FIG. L; 
FIG. 4 is a forward facing elevation of another interior rearview mirror assembly in 
accordance with the present invention, as facing forward with respect to a direction of travel 
20 of a vehicle; 

FIG. 5 is a sectional view similar to FIG. 3 of an interior rearview mirror assembly in 
accordance with the present invention; 

FIG. 6 is a flow diagram of a compass calibration process in accordance with the 
present invention; 

25 FIG. 7 is a side elevation and partial sectional view of a compass system in 

accordance with the present invention, with a compass module mounted at an interior 
rearview mirror assembly of a vehicle; 

FIG. 7A is a forward facing elevation of the mirror assembly of FIG. 7; 
FIG. 8 is a side elevation and partial sectional view of another compass system in 
30 accordance with the present invention, with a compass module mounted on a prismatic 
interior rearview mirror assembly of a vehicle; 

FIG. 8 A is a forward facing elevation of the mirror assembly of FIG. 8; 
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FIG. 9 is a side elevation and partial sectional view of another compass system in 
accordance with the present invention, with a compass module mounted on an electro-optic 
interior rearview mirror assembly of a vehicle; 

FIG. 9 A is a forward facing elevation of the mirror assembly of FIG. 9; 

FIG. 10 is a side elevation and partial sectional view of another compass system in 
accordance with the present invention, with a compass module mounted on an electro-optic 
interior rearview mirror assembly of a vehicle; 

FIG. 1 OA is a forward facing elevation of the mirror assembly of FIG. 10; 

FIG. .1 1 is a side elevation and partial sectional view of another compass system in 
accordance with the present invention, with a compass module mounted on an electro-optic 
interior rearview mirror assembly of a vehicle; 

FIG. 1 1 A is a forward facing elevation of the mirror assembly of FIG. 11; 
FIG. 12 is a side elevation and partial sectional view of another compass system in 
accordance with the present invention, with a compass module mounted on an electro-optic 
interior rearview mirror assembly of a vehicle; 

FIG. 12A is a forward facing elevation of the mirror assembly and compass module of 
FIG. 12; 

FIG. 13 is a side elevation and partial sectional view of a mirror system in accordance 
with the present invention, having a GPS-derived compass system, and with the information 
display being positioned at the accessory module; 

FIG. 14 is a side elevation and partial sectional view of another mirror system in 
accordance with the present invention, having a GPS-derived compass system, with a 
wireless data communication between the accessory module and the mirror assembly; and 

FIG. 15 is a side elevation and partial sectional view of another mirror system similar 
to the mirror system of FIG. 14, with the information display positioned at the bezel portion 
of the mirror assembly. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the drawings and the illustrative embodiments depicted therein, a 
compassized prismatic interior rearview mirror assembly or system 10 includes a double 
pivot or double ball mounting arrangement 12 for pivotally or adjustably mounting a casing 
14 and prismatic reflective element 16 of mirror assembly 10 relative to an interior portion of 
a vehicle, such as to an interior surface of a windshield (not shown) of a vehicle (FIGS. 1-3) 
or the like. The mirror assembly 10 includes a compass system 18, which includes a compass 
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sensor (not shown) and a display 20 for providing a display or indication of the directional 
heading of the vehicle at the reflective element 16 of the mirror. 

As shown in FIG. 2, the double ball or double pivot mirror mounting arrangement 12 
includes a mounting arm 12a which is pivotally mounted at opposite ends to a mirror mount 
5 12b (mounted at the windshield or headliner of the vehicle, such as at a mounting button at 
the interior surface of the vehicle) and a mirror casing mount 12c. An example of a double 
pivotor double ball mounting arrangement is disclosed in commonly assigned U.S. Pat. Nos. 
4,646,21 0 and 6,33 1;066, which are hereby incorporated herein by reference. Preferably, the 
mirror mounting components provide a breakaway type connection or mount, such as the 

10 types disclosed in U.S. Pat Nos. 6,172,613; 6,087,953; 5,820,097; 5,377,949; and/or 
5,330,149, which are hereby incorporated herein by reference. 

The prismatic reflective element 16 may be formed from various materials such as 
plastic or glass, but preferably is glass, and preferably has a planar front surface 16a 
• extending at an angle to a planar rear surface 16b (FIG. 3). Rear surface 16b is preferably 

15 coated with a reflective layer of metal such as chromium, aluminum or alloys thereof as is 
conventionally known in the industry. The mirror casing 14 is pivotable relative to mounting 
arm 12a and mirror mount 12b to pivot the reflective surface 16b in order to reduce glare 
during nighttime conditions. When the mirror casing is pivoted from a full reflectivity day 
position to a reduced reflectivity night position, the reflective surface 16b is rotated clockwise 

20 such that the uncoated front surface 16a is aligned for viewing by the vehicle driver instead of 
reflective surface 16b. Preferably, reflective surface 16b reflects at least about 60% to 95% 
of the light incideut thereon, while uncoated front surface 16a reflects about 4% of the light 
incident thereon, thereby significantly reducing glare from headlights or other bright lights 
rearward of the vehicle to the driver's eyes. Although shown and described as having a 

25 prismatic reflective element, it is envisioned that the present invention may be equally 

suitable and applicable to electro-optic or electrochromic interior rearview mirror assemblies 
having electro-optic or electrochromic reflective elements. 

The compass sensor of compass system 18 functions to detect a directional heading of 
the vehicle relative to the earth's magnetic field, as is known in the art. The compass sensor 

30 may be any known sensor type, such as a magnetoresistive sensor (such as described in U.S. 

Pat. No. 5,802,727, and U.S. pat application, Ser. No. 09/540,702, filed Mar. 3 1, 2000 by 

Schierbeek et al. for VEHICLE COMPASS COMPENSATION, now U.S. Pat. No. 6,513,252 

(Attorney Docket DON01 P-812), which are hereby incorporated herein by reference), a 

magnetocapacitive sensor, a magnetoinductive sensor, or a flux-gate sensor or the like, 
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without affecting the scope of the present invention. The compass sensor may include a pair 
of sensors positioned generally orthogonal to one another. The pair of generally orthogonal 
sensors are preferably oriented relative to the vehicle such that one of the sensors is generally 
parallel to the floor of the vehicle and pointing generally forwardly in the direction of travel 
of the vehicle, while the other is generally orthogonal or perpendicular to the first sensor. 
The compass sensor or sensors provide an output signal to compass processing circuitry, 
which is operable to process the output signal to determine the vehicle heading and to actuate 
or control or adjust an output of display 20 in response to the output signal. 

As shown in FIG. 3, compass system 1 8 may include a printed circuit board (PCB) 
22, which may be mounted or positioned or bonded along the rear surface 16b of me 
reflective element 16, as shown in FIG. 3. The printed circuit board 22 may include all of the 
processing circuitry and the compass sensor. Such processing circuitry may include 
compensation methods known in the art, such as described in U.S. Pat Nos. 4,546,551 • 
5,699,044; 4,953,305; 5,576,687; 5,632,092; 5,677,851; 5,708,410; 5,737,226; 5,802,727; 
5,878,370; 6,087,953; 6,173,508; and 6,222,460, and U.S. pat. application, Ser. No. 
09/999,429, filed Nov. 15, 2001 by DeLine et al. for INTERIOR REARVIEW MIRROR 
SYSTEM INCORPORATING A DIRECTIONAL INFORMATION DISPLAY (Attorney 
Docket DON01 P-938), and European patent application, published Oct. 11, 2000 under 
Publication No. EP 0 1043566 (Attorney Docket DON01 FP-8 12(EPC)), which are all hereby 
incorporated herein by reference. 

Because the mirror casing and reflective element may be pivoted to be angled 
generally toward the head of the driver of the vehicle, such as, for example, approximately 22 
degrees toward the driver side of the vehicle and approximately 6 degrees downward, the 
compassized interior rearview mirror assembly of the present invention may be adapted to 
mount the compass sensor or sensors on a physical mount at the printed circuit board which 
compensates for or approximates and effectively cancels the approximate angle of the mirror 
casing so as to orient the compass sensors generally in the desired orientation, even when the 
mirror casing and reflective element are angled toward the driver of the vehicle. Optionally, 
the printed circuit board may be mounted at a physical mount at the reflective element to 
accommodate the approximate angle of the mirror casing. The physical mount may. be a 
wedge shaped mounting element or bracket or any other means for orienting the sensors 
relative to the reflective element to accommodate for the typical angle of tilt of the mirror 
head toward a driver of a vehicle. The typical angle or tilt of the mirror head or casing may 
be calculated or otherwise detennined or approximated and the physical mount may then be 
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formed to compensate or cancel the typical angle of the mirror. The desired mounting 
orientation may vary depending on the particular vehicle in which the compassized mirror 
assembly is being installed, since the mirror assembly may be mounted at different heights 
along the windshield or at the headliner of different vehicle models. In lieu of a physical 
5 orientation as described above, software compensation, as known in the art, can be used to 
negate or cancel out the above effects. 

As shown in FIG. 1, display 20 provides a display region 20a at the reflective element 
16 which includes ports or portions 20b, which may comprise icons, characters or letters or 
the like representative of only the cardinal directional points 20b, such as, for example, the 

10 characters N, S, E, W, formed or etched in the reflective film coating of the reflective element 
(and forming & transparent window therein). Display region 20a provides an indication of N, 
S, E, W information on reflective element 16, and may be positioned at an upper right hand 
quadrant of the reflective element (although the display region may be positioned elsewhere 
on the reflective element, without affecting the scope of the present invention). The 

15 characters or letters N, S 3 E, W (or other icons or indicia) may be sandblasted or laser created 
or chemically etched or otherwise applied or formed on the rearward surface of the reflective 
element, such as via techniques such as disclosed in commonly assigned U.S. Pat.. No. 
4,882,565, issued to Gallmeyer on Nov. 21, 1989, which is hereby incorporated herein by 
reference. Optionally, however, the display of the present invention may be a display on 

20 demand type of display, such as disclosed in commonly assigned U.S. Pat. Nos. 5,668,663 
and 5,724,187, and U.S. pat. applications, Ser. No! 10/054,633, filed Jan. 22, 2002 by Lynam 
et al. for VEHICULAR LIGHTING SYSTEM (Attorney Docket DON01 P-962); and Ser. 
No; 09/793,002, filed Feb. 26, 2001, entitled VIDEO MIRROR SYSTEMS 
INCORPORATING AN ACCESSORY MODULE (Attorney Docket DON01 P-869), the 

25 entire disclosures of which are hereby incorporated by reference herein, without affecting the 
scope of the present invention. 

Display 20 also includes four illumination sources 24, such as light emitting diodes 
(LEDs), such as described in U.S. pat application, Ser. No. 10/054,633, filed Jan. 22, 2002 
by Lynam et al. for VEHICULAR LIGHTING SYSTEM (Attorney Docket DON01 P-962), 

30 which is hereby incorporated herein by reference, or any other light emitting devices, 

positioned behind and aligned with respective or corresponding ones of characters or ports or 

icons or indicia or points 20b (such as letters N, S, E, W). Optionally, the printed circuit 

board 22 may include the illumination sources or light emitting diodes 24 positioned thereon. - 

Each illumination source 24 is positioned behind the reflective element and generally aligned 
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with the characters or icons 20b of the display. Each illumination source 24 may be 
energized, either alone or in combination with one or more of the other illumination sources, 
to provide illumination of the respective port or ports or icon or icons 20b of display region 
20a, such that the ports or characters or compass icons are backlit by the respective 
illumination sources, in order to convey directional information or other information 
(discussed below) to the driver of the vehicle. A seal or sealant may be provided between the 
circuit board 22 and the reflective element 16 and may generally surround each light source 
or port or icon and/or may separate or isolate each light source or port from the other light 
sources/ports to limit or substantially preclude light emitted by one light source (and thus 
emitted through a corresponding port) from also emitting through one or more of the other 
ports or icons of the display. 

The ports 20b of display 20 may comprise any form of port or view opening or an at 
least partially light transmissive portion of the reflective element 16, and are at least partially 
transmitting, and preferably substantially light transmitting, as compared to the surrounding 
area of the reflective element. The ports thus may transmit illumination emitted by the 
illumination sources 24 through reflective element 1 6 for viewing by the driver or occupant 
of the vehicle. The ports may be formed on the reflective element via any manner, such as, 
for example, via etching or ablating the reflective coating or surface from the rear surface of 
the reflective element, or the ports may be defined as part of display on demand areas or the 
like for electrochromic reflective elements (or transflective electrochromic reflective 
elements), or the ports may comprise any other at least partially light transmitting regions 
formed on a prismatic reflective element or an electro-optic reflective element, without 
affecting the scope of the present invention. The ports may be formed in any desired shape, 
such as characters, letters, icons, symbols or other indicia or the like, and preferably may be 
representative or indicative of the directional heading of the vehicle. It is further envisioned 
that the illumination sources may define a multi-pixel reconfigurable display element, 
whereby the individual illumination sources or pixels may be illuminated or energized 
individually or in various combinations to convey the desired information, as discussed 
below. 

The reflective element 16 may also include a port or aperture or hole 20c in the center 

area or region of the display area 20a to accommodate a photo detector or sensor (not shown), 

such as a photo transistor, a photo resistor, a photo diode or the like, which may be operable 

to sense the ambient light levels surrounding the mirror assembly or the light from headlights 

of vehicles rearward of the subject vehicle. The photosensor may be positioned or mounted 
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on the printed circuit board 22 and may be positioned, aligned and directed to receive 
illumination through the aperture or hole 20c in the reflective element coating at the display 
region 20a or elsewhere on reflective element 16 or casing 14 (such as through an opening 
formed in a wall of the casing immediately adjacent to the location of the photosensor). The 
5 photosensor is operable to detect the ambient light levels generally surrounding the mirror 
assembly to provide for dimming of the output of display 20 in darkened lighting conditions, 
. such as at nighttime conditions, in order to reduce the intensity of display 20 to reduce glare 
and distraction and annoyance to the driver of the vehicle. Optionally, such dimming of the 
display may be performed in response to an instrument panel dimming system of the vehicle, 
1 0 without affecting the scope of the present invention. The printed circuit board may include 
other electronic components, such as integrated circuits, resistors, capacitors, diodes and/or 
the like. 

Compass system 18 includes processing circuitry which is operable to actuate or 
energize one or more of the illumination sources 24 in response to an output from the 

15 compass sensor. For example, the illumination source behind the letter N may be energized 
or actuated when the vehicle is heading generally Northward and within a particular range of 
Northward, while the illumination sources behind both of the letters N and E may be 
energized or actuated when the vehicle is heading in a direction generally between North and 
East. Each respective one of the illumination sources is illuminated when the vehicle is 

20 within a predetermined range of the particular direction at the respective cardinal point (N, S, 
E, W). The combination of two adjacent energized illumination sources (e.g. the illumination 
sources behind and aligned with the N and the E characters), such that two characters are 
backlit by the energized or illuminated illumination sources, indicates a heading between the 
two cardinal points, such as within a range about the intercardinal points (northeast, 

25 northwest, southeast, southwest). Optionally, the compass system of the present invention 
may give greater weight (or a broader band or range) to the cardinal octant points and less 
weight (or a narrower band or range) to the intercardinal points. However, other bands or 
ranges may be implemented, such as a typical 45 degree band or range about each octant 
point, without affecting the scope of the present invention. 

30 Thus, the compass mirror system of the present invention may provide a display of 

directional information using only four individual illumination sources, such as four light 

emitting diodes. The four illumination sources are operable to convey directional 

information for all eight directional headings by activating or energizing an individual 

illumination source or a combination of two adjacent illumination sources (by adjacent, it is 
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meant the adjacent directional heading points, such as N and E; E and S; S and W; and W and 
N). Thus, economy is achieved via implementation of only four illumination sources, while 
the directional heading of the vehicle is conveyed within a range of each of the eight cardinal 
and intercardinal directional headings or points. 
5 Additionally, the processing circuitry may be operable to activate one or more of the 

illumination sources 24 to convey other information to the driver of the vehicle via display 
20. For example, if the compass system is in a calibration mode, one or more, or all four, of 
the illumination sources may be illuminated or may flash until the calibration of the compass 
1 system is complete (clearly, other combinations of illumination may be implemented, without 

10 affecting the scope of the present invention). 

Also, the compass system may be operable to convey information pertaining to the 
calibration or zone setting mode for a particular zone in which the vehicle is located via 
display 20. The zones are regions or zones which indicate to the processing circuitry the 
appropriate compensation for the compass sensor, depending on the vehicle's location, as is 

1 5 known in the compass art (typically, 1-15 different zones may be desired or selected). The 
display may convey die zone chosen via a code or map by illuminating or energizing one of 
the illumination sources and/or two or more of the illumination sources in different 
combinations or codes. The zone code may be included in the owner's manual of the vehicle 
so the driver of the vehicle may decipher the code being illuminated on the display. For 

20 example, the port or character representative of a North heading indication (e.g., the character 
N) may be illuminated (and intermittently illuminated or flashed, if desired) if the vehicle is 
in zone 1, while the character E may be illuminated if the vehicle is in zone 2; S may be 
illuminated if the vehicle is in zone 3; and W may be illuminated if the vehicle is in zone 4. 
Additionally, a combination of characters may be illuminated or flashed to indicate that the 

25 vehicle is in other zones. For example, N and E may be illuminated or flashed when in zone 
5; N and S may be illuminated when in zone 6; N and W may be illuminated when in zone 7; 
E and W may be illuminated when in zone 8; E and S may be illuminated when in zone 9; W 
and S may be illuminated when in zone 1 0; N and E and S may be illuminated when in zone 
1 1; N and S and W may be illuminated when in zone 12; E and S and W may be illuminated 

30 when in zone 13 and all four (N, E, S and W) may be illuminated when in zone 14. The 

individual illumination or combination of illuminated or flashed display characters may thus 
be selected to provide a distinct display for each particular zone that the vehicle may be 
positioned in. The illumination source or sources may be continuously or intermittently 
energized or activated to convey the zone information to the driver of the vehicle. 
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Optionally, display 20 may include an additional indicator or indicators (not shown), 
such that when the additional indicator is illuminated, the meaning of or the information 
conveyed by the combination of display ports or characters being illuminated changes to a 
second set of meanings, in order to double the amount of information that may be conveyed 

.5 by the display 20 of the compass system of the present invention. It is envisioned that other 
information may be conveyed via display 20 and optionally one or more additional indicators 
may be provided, without affecting the scope of the present invention. It is further 
envisioned that the display may be actuated to illuminate only combinations of ports or 
characters which are not compass headings (such as activating the illumination sources 

10 behind and generally aligned with the characters N and S; E and W; N and E and S, and the 
like) to convey non-directional related information, in order to reduce the possibility of 
confusion to the driver upon seeing illumination of directional headings, such as illumination 
. of one port or character or adjacent ports or characters only, such as illumination of the N and 
E characters together. 

15 Because the compass system of the present invention may be implemented as part of a 

low cost prismatic mirror assembly, tbe initial mirror assembly application may not have a 
power supply connected thereto (such as a connection to a 12 volt battery power source of the 
vehicle or the like). The power supply connector may be provided from the headliner of the 
vehicle and may connect to a connector at or within the mirror casing which houses the 

20 compass system in accordance with the present invention. The mirror casing may be formed 
or may be adapted to provide an opening for connection of the wire harness to the compass 
system within the casing. 

The compass system of the present invention may be implemented as part of an 
interior rearview mirror assembly supplied to a vehicle manufacturer and installed in a 

25 particular vehicle which includes a compass mirror option. It is further envisioned that the 
compass system may be supplied to a mirror assembler or supplier as a kit. The kit may 
' include a printed circuit board having an electrical connector, a compass sensor, and 
illumination sources for the display, and may or may not include the reflective element 
having the characters sandblasted, etched or otherwise formed thereon. The mirror assembler 

30 may purchase the compass kit (and attach the kit to an adapted reflective element) or 

compassized reflective element and may install the reflective element and compass kit into 

the housing or casing of the mirror assemblies. An operator thus may incorporate, such as via 

popping or snapping, the compassized reflective element into the casing with minimal extra 

customization and cost to the casing and thus to the overall mirror assembly. The printed 
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circuit board of the compass system may be sized to fit within the interior space of standard 
casings, such that minimal changes or modifications to the casing are necessary. For 
example, the case may be modified or made to have an access hole for accessing a calibration 
button or other button or buttons or the like (such as for initiating calibration of the compass 
: system if needed or to set a zone of the compass system as needed, as is known in the mirror 
art), and/or a hole or opening for a power supply connection or the like, but may otherwise be 
the same as for noncompassized mirror assemblies. Thus, for example, a wiring harness with 
a plug connector can extend down from the headliner of the vehicle and pass through the hole 
in the mirror casing and connect directly to the printed circuit board on the back of the " 
reflective element. Correspondingly, the owner or driver of the vehicle may access one or 
more user control buttons (such as for manual actuation of a compass calibration mode or the 
like) through openings in the casing, such as with their finger, a pen or other instrument or 
the like. Preferably, any such openings may be provided on the casing for accessing 
connectors and buttons and the like on the printed circuit board at the back of me reflective 
element. 

For example, if the compass system is positioned generally at an upper quadrant or 
portion of the mirror assembly (or around an edge of the mirror assembly), a wire harness 
may extend down from the headliner of the vehicle to the compass system within the casing 
of the mirror assembly, whereby the casing of the mirror assembly may include one or more 
openings or holes for the wire harness and for access to the button or buttons of the compass 
system (the casing may optionally include an opening for a photosensor as well). The hole or 
holes may be formed by the mirror assembler or manufacturer to adapt an existing casing for 
use with the compassized reflective element of the present invention. Alternately, the 
compass system may include a lead or wire extending from the casing of the mirror assembly 
which is connectable to a connector at the wire harness of the vehicle, without affecting the 
scope of the present invention. The printed circuit board and reflector may snap into the 
mirror casing so any buttons and/or wire connectors align with the corresponding holes in the 
casing. The compass system of the present invention is thus minimally invasive or not at all 
invasive to the overall interior rearview mirror assembly design. 

The mirror manufacturer may mold the casing or housing and snap the bracket 
assembly, pivot and/or ball member and/or toggle assembly, and other known' components of 
the mirror assembly, into the casing substantially immediately after molding or heating of the 
casing and while the casing is still warm and pliable. The reflective element and associated 
compass system may also then be snapped into the casing while it is warm to ease assembly 
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of the compassized minor assembly. Accordingly, the mirror manufacturer may assemble a 
prismatic mirror with a compass system via snapping the compassized reflective element of 
the present invention into an existing (and maybe modified) mirror casing. The manufacturer 
of the compassized reflective element may then be able to optimize the size and design and 
5 layout and attachment of the printed circuit board for the desired area of the mirror casing, 
such as the upper right hand quadrant of the mirror (as shown in FIG. 1). The mirror 
manufacturer may mold the casing to accommodate the compassized reflective element with 
minimal modifications required, and may easily mold separate casings for mirrors with and 
• "without compass systems, such as by molding one casing with an opening or openings for 

1 0 wiring and button access and one without any such openings. 

An embodiment of the present invention which may be included in a lighted interior 
prismatic assembly and successfully used in an automobile is shown in FIG. 4, where an 
interior mir ror system or assembly 40 includes prismatic mirror reflector element 42 included 
in mirror casing 44. A printed circuit board (not shown in FIG. 4), to which a 

15 magnetoresponsive compass direction sensing sensor may be mounted (including 

microprocessor-based compass processing circuitry), may be disposed to the rear of reflector 
element 42. The compass circuitry may include algorithmic routines for compass calibration 
and/or compensation, such as are described in U.S. pat. application, Ser. No. 09/540,702, 
filed Mar. 31, 2000 by Schierbeek et aL for VEHICLE COMPASS COMPENSATION, now 

20 U.S.PatNo. 6,513,252 (Attorney DocketDONOl P-8 12), the entire disclosure of which is 
hereby incorporated by reference herein). The silver mirror reflector coating (and its 
associated copper protective layer and paint protective layer/layers) on the rear surface of 
reflector element 42 may be removed by a laser etching/ablating to create the ports or light 
transmitting regions, such as the N, E, S, W transparent/light transmitting indicia/icons 46a, 

25 46b, 46c, 46d, respectively. A central transparent/light transmitting central region 48 may 
also be created. Although shown and described as being letters or characters, the reflector 
element 42 may provide any other form of ports or light transmitting regions, such as letters, 
characters, icons, indicia or the like, without affecting the scope of the present invention. 
Four individual light emitting diodes (not shown in FIG. 4) may be mounted to the 

30 rear of reflector element 42 to individually align with the port or indicia/icon 46a, 46b, 46c, 

46d so that each LED individually emits light through (and thus illuminate) the transparent or 

at least partially transparent or light transmissive port or indicia/icon 46a, 46b, 46c, 46d when 

the particular LED aligned with a particular port or indicia/icon is powered A photosensor 

(also not shown in FIG. 4) may be aligned behind transparent/light transmitting region 48 and 
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may detect ambient light intensity at the interior mirror assembly. The photosensor may be 
part of the compass circuitry (not shown) to the rear Of reflector element 42. The compass 
and/or display circuitry may be operable to reduce the intensity of light emitted by the LEDs 
as the ambient light detected adjacent to mirror assembly 40 reduces in intensity so that the 
display intensity is reduced at dusk/night so as to avoid glaring a driver of the vehicle when 
in use such as during nighttime driving. As .^wn iftJPKM, the "N" indicia/icon and the "E" 
indicia/icon may be muminated to indicate that the vehicle is heading in a north-east (NE) 
direction. Optionally, an additional LED and a corresponding indicia/icon in the silver 
reflector coating can be provided to assist in calibration and/or zone setting. 

Referring now to FIG. 5, a prismatic interior rearview mirror system or assembly 50 
includes a casing or housing 52 and a prismatic reflective element or prism glass 54. The 
prismatic reflective element 54 includes a reflective surface 54a on its back surface. The 
reflective surface 54a may be etched or otherwise modified to remove the reflective surface 
coating in the regions 54b for the characters or icons associated with a compass system 56 of 
the present invention. The mumination sources 58 or light emitting diodes (LEDs) of 
compass system 56 may be positioned on a printed circuit board 60 of niirror assembly 50 
and generally aligned with the etched regions 54b to backlight and emit mumination through 
the etched regions. The printed circuit board 60 may be spaced from the reflector element or 
prism 54 as shown in FIG. 5. 

Housing 52 may comprise a polypropylene material or the like and is adjustably 
mounted to a mirror mount (not shown) positioned at an interior portion of a vehicle, such as 
a mirror mounting button on a windshield of the vehicle or any other mounting member at the 
windshield or at a headliner or overhead console of the vehicle or the like. The mirror 
housing may be adjustably mounted at the vehicle via connection to a single or double ball 
mounting arrangement, as discussed above with respect to mirror assembly 10, or via 
connection to any other mounting arrangement, without affecting the scope of the present 
invention. Mirror housing 52 may then pivot or actuate around one or more ball and socket 
joints .or connections to be adjusted relative to the interior portion of the vehicle to a desired 
orientation by the driver of the vehicle. 

Mirror assembly 50 may include a switch 64 on the printed circuit board 60, which 
may be actuatable to actuate a calibration process of the compass system 56. Switch 64 may 
be positioned on printed circuit board 60 where it is accessible from outside of the housing, 
such that a user may manually actuate switch 64 from outside the housing, such as via a pen 
or other device for actuating switch 64. Optionally, switch 64 may be actuated via depression 
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of an actuator 62 at housing 52, whereby inward movement of actuator 62 contacts and 
actuates switch 64, as can be seen in FIG. 5. Optionally, the mirror assembly may include a 
movable or removable cover or plug, which could be moved or removed from the opening in 
housing 52 to provide access to the switch 64, without affecting the scope of the present 
5 invention. Mirror assembly 50 further includes an electrical connector 66 on printed circuit 
board 60 for connecting an electrical wire or harness (not shown) to provide electrical 
connection from the vehicle to the mirror assembly and compass system. The wire may 
extend down from the headliner of the vehicle and through an opening 68 in housing 52 of 
mirror assembly 50 to connect to connector 66. 

10 As described above, adjustment of the mirror housing (that includes the mirror 

reflective element) about its pivot connection to its support (typically a double-ball support 
arm as described above, although a single-ball support arm can also be used, without 
affecting the scope of the present invention) to the windshield (or to a header region at the 
joint of the windshield and the roof of the interior cabin of the vehicle) can cause the compass 

15 direction sensing sensor attached to the rear of the mirror reflective element to also move. 
Thus, the compass control circuitry may detect a change in sensed compass directional signal 
(for example, about 3 degrees to about 8 degrees or thereabouts) when the mirror is adjusted 
by a driver of the vehicle. Should the vehicle be heading in a direction that is close to half- 
way between one octant or another in an 8-octant resolving compass display system, this 

20 adjustment by the driver of the mirror housing to set the rearward field of view of the mirror 
reflective element to suit that driver's needs/preference (typically occurring when the driver 
starts the journey) may cause the heading displayed to the driver to change from, for 
example, NW to N because the adjustment by the driver of the mirror housing has changed 
the orientation/alignment of the compass sensor (for example, a magnetoresistive sensor) 

25 relative to the Earth's magnetic field. Modern automatic automotive compass control 
systems, such as those described in U.S. Pat. Nos. 4,546,551; 5,699,044; 4,953,305; 
5,576,687; 5,632,092; 5,677,851; 5,708^10; 5,737,226; 5,802,727; 5,878,370; 6,087,953; • 
6,173,508; and 6,222,460,-U.S. pat. application, Ser. No. 09/540,702, filed Mar. 31, 2000 by 
Schierbeek et al. for VEHICLE COMPASS COMPENSATION, now U.S. Pat. No. 6,513,252 

30 (Attorney Docket DON0 1 P-8 1 2), and European patent application, published Oct. 1 1 , 2000 
under Publication No. EP 0 1043 566 -(Attorney Docket DON01 FP-812(EPC)), which are all 
hereby incorporated herein by reference, comprise processing circuitry that includes 
compensation methods that correct for such changes in sensed compass heading. Thus, and 
as indicated in co-pending U.S. pat. application, Ser. No. 09/999,429, filed Nov. 15, 2001 by 
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DeLine et al. for INTERIOR REAR VIEW MIRROR SYSTEM INCORPORATING A 
DIRECTIONAL INFORMATION DISPLAY (Attorney Docket DON01 P-938), such known 
compensation methods can be used to recalibrate the compass mirror system of the present 
invention after adjustment of the mirror housing by the driver. 

Techniques and methods for compensating for such adjustments such as suggested in 
U.S. Pat. No. 6,41 8,376 (the entire disclosure of which is hereby incorporated herein by 
reference) may be used in conjunction with the present invention, but are less desirable as 
such use a position sensor (such as a tilt sensor) that determines displacement of the mirror 
housing with respect to a generally horizontal plane, and thus can add cost to the product 
Likewise, the techniques and methods described in U.S. Pat Nos. 6,140,933 and 6,023,229, 
which are hereby incorporated herein by reference, can add cost to the product. 

For the low-cost prismatic mirrors of the present invention (note though that many of 
the aspects or inventions of the present invention may optionally be used when an electro- 
optic reflective element, such as an electrochromic reflective element, is used), it is preferred 
not to use the techniques and methods of those patents cited in the preceding paragraph, but 
instead it is preferred to use an algorithmic technique whereby, when an abrupt change in 
detected heading is detected that is characteristic of an adjustment of the mirror housing by 
the driver of the vehicle, then the automatic compass circuitry changes its calibration status 
from its ongoing state (that compensates for such heading changes over a prolonged period, 
and one that typically may span an ignition cycle of the vehicle or several vehicle ignition 
cycles) to a more aggressive, faster calibration stage that more rapidly, and preferably within 
that same ignition cycle, recalibrates the compass system and so compensates for the driver's 
adjustment of the mirror housing/casing and for the concomitant movement of the compass 
sensor housed therein. 

Thus, for example, when a change in compass heading is detected that is indicative of 

and characteristic of an adjustment of the mirror housing by the driver (such adjustment 

causes an abnormal change of the compass output that is different, such as by magnitude 

and/or rate of change, than what would occur during normal driving), then the calibration 

changes to a faster compensation algorithm/method. Thus, and referring to U.S. pat. 

application, Ser. No. 09/540,702, filed Mar. 31, 2000 by Schierbeek et al. for VEHICLE 

COMPASS COMPENSATION, now U.S. Pat No. 6,513,252 (Attorney Docket DON01 P- 

812), which is hereby incorporated herein by reference, upon detection of a change in 

compass heading that is indicative of and characteristic of an adjustment of the mirror 

housing by the driver, the calibration of the compass system would reinitiate back from Cal-3 
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(or Cal-2) to the beginning of Cal-1. A flow diagram of this is shown in FIG. 6. Note that a 
mechanical element such as a mechanical movement detector can be used to detect 
adjustment by the driver of the mirror housing, and the recalibration can be initiated in 
response to a signal output of such a mechanical element 
5 As shown in FIG. 6, a compass compensation process 70 may provide for 

initialization of a rapid calibration stage in response to movement of the mirror housing. The 
compass circuitry may be operable to detect a change in the sensed heading which is 
characteristic of an adjustment of the mirror housing by a driver of the vehicle at 72. The 
compass circuitry then responds by reinitializing compass calibration to a rapid calibration 

10 stage at 74. The compass circuitry then compensates for the movement of the compass 
sensor caused by the adjustment of the mirror housing via a microprocessor-based 
algorithm/software at 76. After completion of the rapid calibration stage, the compass 
circuitry may return to its normal operation. 

Optionally, the compass circuitry/software can set or return to the beginning of a rapid 

15 calibration stage (such as to the beginning of Cal-1 as described above) each time the mirror 
compass circuitry is initially powered, such as by a fresh ignition cycle of the vehicle. Thus, 
for example, should a driver or occupant of the vehicle adjust the interior rearview mirror 
orientation during the immediately previous ignition cycle, and thus potentially disturb the 
established proper compass calibration, then an aggressive and rapid recalibration may 

20 automatically occur at the start of the following or next ignition cycle (and thus any potential 
calibration misalignment may only be temporarily experienced by the driver). 

Also, and optionally, a glare sensor and/or an ambient light sensor and electrochromic 
automatic dimming circuitry (such as described in commonly assigned U.S. Pat. Nos. 
4,793,690 and 5,193,029, which are hereby incorporated herein by reference) can be included 

25 in the compass system and/or mirror assembly of the present invention. The ambient light 
sensor and glare sensor may be positioned such that the ambient sensor and glare sensor are 
both facing into the interior cabin of the vehicle. The ambient sensor may be angled and thus 
sampling light in a direction which is generally different from the glare sensor so it 
differentiates from glare detection. For example, the ambient sensor may be directed 

30 generally upward toward the ceiling of the vehicle, while the glare sensor is directed 

generally rearwardly. The ambient sensor and glare sensor may both be positioned on the 
printed circuit board within the mirror housing and behind the glass or reflective element and 
looking through the glass or reflective element, such as through a transparent window or 
region, as discussed above. 
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Referring now to FIGS. 7 and 7A, an interior rearview mirror system 1 00 includes a 
compass module or pod 1 10 that is generally fixedly mounted at a mirror mounting 
arrangement 1 12 of an interior rearview mirror assembly 114 of a vehicle. Mirror assembly 
1 14 includes a casing 1 1 5 and a reflective element 116 adjustably mounted to the vehicle by 
the mirror mounting arrangement 1 12, which may include a mounting arm 1 12a and a double 
ball or single ball mounting arrangement mounted to a mirror mount 1 12b, as is known in the 
mirror art Compass module 1 10 includes a compass sensor 1 18, a microprocessor 1 19 and 
compass control circuitry 122, which may include compensation circuitry and the like. The 
.microprocessor 1 19 and compass control circuitry 122 are in electrical communication with a 
display 120 mounted or positioned at the reflective element 1 16 or casing 115 of the mirror 
assembly 1 14. The microprocessor 1 19 and compass control circuitry 122 may be operable 
to muminate or energize one or more illumination sources 124 of display 120 to Uluminate a 
corresponding port or light transmitting region 120b, such as a character or letter or icon or 
the like 120b at a display area 120a (FIG. 7A) to display a directional heading of the vehicle 
or other information to a driver of the vehicle, as discussed below. 

Mirror casing 1 15 may be adjustably or pivotally mounted to mirror mount 1 12b via a 
double ball or double pivot mirror mounting arrangement, which includes a mounting arm 
1 12a pivotally mounted at to mirror mount 1 12b (mounted at the windshield 13a or headliner 
1 13b of the vehicle, such as at a mounting button 1 12c, which may be adhered or otherwise 
bonded or secured to the interior surface of the windshield 1 13a of the vehicle, such as by 
using suitable adhesives 1 12f or the like) at one pivot joint 1 12d and to a mirror casing mount 
1 15a at another pivot joint 1 12e. An example of a double pivot or double ball mounting 
arrangement is disclosed in commonly assigned U.S. Pat. Nos. 4,646,210 and 6,331,066, 
which are hereby incorporated herein by reference. Preferably, the mirror mounting 
components provide a breakaway type connection or mount, such as the types disclosed in 
U.S. Pat. Nos. 6,172,613; 6,087,953; 5,820,097; 5,377,949; and/or 5,330,149, which are 
hereby incorporated herein by reference. 

Reflective element 1 1 6 may comprise a prismatic reflective element. The prismatic 
reflective element 1 1 6 may be formed from various materials such as plastic or glass, but 
preferably is glass, and preferably has a planar front surface 1 16a extending at an angle to a 
planar rear surface 1 16b. Rear surface 1 16b is preferably coated with a reflective layer of 
metal such as chromium, aluminum or alloys thereof as is conventionally known in the 
industry. The mirror casing 1 15 is pivotable, such as via a toggle or flip mechanism 1 15b or 
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the like, relative to mounting arm 1 12a and mirror mount 1 12b to pivot the reflective surface 
1 1 6b in order to reduce glare during nighttime conditions, as is known in the mirror art. 

Display 120 provides a display region 120a, which is preferably positioned at 
reflective element 1 16 (as best shown in FIG. 7 A) and is operable to display a directional 
5 heading of the vehicle in response to compass control circuitry 122, as discussed below. 
Alternately, however, display 120 may be positioned elsewhere on the mirror assembly, such 
as at an eyebrow or chin or bezel portion or the like, or elsewhere in the vehicle, without 
affecting the scope of the present invention. 

The display ports or icons or characters or indicia or the like 120b of display 1 20 may 

10 include characters or indicia or the like representative of the cardinal and intercardinal 
directional points (such as, for example, the characters N, NE, E, SE, S, SW, W, NW, as 
shown in FIG. 7A) or may include characters or indicia or the like representative of only the 
cardinal directional points (such as, for example, the characters N, S, E, W, as shown in 
FIGS. 8A-12A) formed or etched in the reflective film coating of the reflective element 116 

15 (and forming a transparent window therein). By etching or demarcating the ports or indicia 
representative of compass headings into the mirror reflector coating of the reflective element, 
and hence creating a substantially or fully transparent window therein or therethrough, the 
reflective element itself forms part of the display element 

Display region 120a provides an indication of the directional information on reflective 

20 element 1 16, and is preferably positioned at an upper right hand quadrant of the reflective 
element (although the display region may be positioned elsewhere on the reflective element 
or elsewhere on the mirror assembly, without affecting the scope of the present invention). 
The ports or characters or letters 120b may be sandblasted or laser created of chemically 
etched or otherwise applied or formed on the rearward surface of the reflective element, such 

25 as via techniques such as disclosed in commonly assigned U.S. Pat No. 4,882,565, issued to 
Gallmeyer on Nov. 21, 1989, which is hereby incorporated herein by reference. Optionally, 
however, the display of the present invention may be a display on demand type of display, 
such as disclosed in commonly assigned U.S. Pat. Nos. 5,668,663 and 5,724,187, and U.S. 
pat. applications, Ser. No. 10/054,633, filed Jan. 22, 2002 by Lynam et ai. for VEHICULAR 

30 LIGHTING SYSTEM (Attorney Docket DON01 P-962); and Ser. No. 09/793,002, filed Feb. 
26, 2001, entitled VIDEO MIRROR SYSTEMS INCORPORATING AN ACCESSORY 
MODULE (Attorney Docket DON01 P-869), the entire disclosures of which are hereby 
incorporated by reference herein, without affecting the scope of the present invention. 
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In the illustrated embodiment of FIGS. 7 and 7A, display 120 includes eight 
illumination sources 124, such as light emitting diodes (LEDs), such as described in U.S. pat. 
application, Ser. No. 10/054,633, filed Jan. 22, 2002 by Lynam et al. for VEHICULAR 
LIGHTING SYSTEM (Attorney Docket DON01 P-962), which is hereby incorporated herein 
by reference, or any other light emitting devices, positioned behind and aligned with 
respective or corresponding ones of the ports, such as the eight directional characters or 
points 120b. Preferably, the mumination sources or light emitting diodes 124 are positioned 
on a display block or printed circuit board 128 mounted at or secured or bonded to the rear 
surface of the reflective element 116. Each Ulurnination source 124 is positioned behind the 
reflective element and aligned with a corresponding one of Hie ports or characters 120b of 
display 120. Each individual iUumination source 124 may be energized, either alone or in 
combination with one or more of the other Ulurnination sources, to emit light through, and 
thus provide iUumination or back lighting of, the respective transparent or partiaUy 
transparent or light transmitting port or ports, such as the respective character or characters, 
indicia or icons 120b of display region 1 20a, such that the ports or characters are backlit by 
the respective wumination sources, in order to convey directional information or other 
information (discussed below) to the driver of the vehicle, in response to energizing or 
powering of a corresponding wire of cable 126 by microprocessor 1 19 and/or compass 
control circuitry 122, as discussed below. 

Preferably, Ulurnination sources 124 comprise individual light emitting diodes. The 
iUumination sources may be high intensity iUumination sources which may be operable in 
response to a low current input, preferably less than approximately 50 mA, and more 
preferably less than approximately 20 mA. Preferably, the illumination sources are highly 
visible to the driver of the vehicle when they are Uluminated, even in high ambient lighting 
conditions, such as in a convertible on a sunny day. Each iUumination source 124 may 
comprise a blue Ught emitting diode, such as an OSRAM LBT673-M2N2-35 light emitting 
diode or the like, which is particularly visible in such high ambient lighting conditions. 
However, other color iUumination sources may be implemented, such as red, yellow, amber 
or any other color, without affecting the scope of the present invention. 

Each illumination source 124 of display 120 is energized in response to a power input 
from microprocessor i 19 via a respective wire 126a of a connector cable 126, such that 
microprocessor 1 19 activates or energizes or powers a particular wire or wires of the 
connector cable to activate or energize or power a corresponding Ulurnination source or 
sources 124 of display 120, as discussed below. Preferably, microprocessor 119 has 
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sufficient current handling capability so that the microprocessor can directly address and 
power or energize the illumination sources of display 120. Alternately, the illumination 
sources 124 may be controlled from microprocessor 1 19 via a single transistor or the like or 
via a restricted/economical circuit, such as a simple, low cost, low component count circuit 
5 that ties each of the individual illumination sources directly to an individual output ■ 
port/lead/channel of the microprocessor 119. The microprocessor 119 thus has direct 
connection to the illumination sources, which may require between 1 and 5 volts and between 
approximately 10 mA and 50 mA each. Accordingly, the microprocessor is preferably 
selected to provide at least four or eight channels with such power handling capability, 

10 depending on the number of illumination sources provided at the display, as discussed below. 

Compass module 1 1 0 may be generally fixedly mounted to mirror mount 1 12b, such 
as by utilizing the principles disclosed in U.S. Pat. Nos. 5,708,410 and/or 5,576,687, which 
are hereby incorporated herein by reference. Compass module 110 may include a printed 
circuit board (PCB) 1 30 which is mounted or positioned within a housing 1 1 0a of module 

15 110, such as generally horizontally within housing 1 10a, as shown in FIG. 7. The 

microprocessor 1 19 and all of the compass control circuitry 122, including the compass 
compensation circuitry/software and the like, and compass sensor 1 1 8 may be positioned on 
printed circuit board 130. Because compass module 110 may be generally fixedly mounted 
to mirror mount 1 12b, the housing 1 1 0a, circuit board 1 30 and the associated compass 

20 sensors 1 1 8, microprocessor 1 1 9 and compass control circuitry 122 thus may be generally 
fixedly mounted relative to the mirror mount 1 12b, and thus relative to the vehicle. 
Accordingly, additional compensation circuitry or algorithms or devices for approximating or 
canceling any adjustment or repositioning of the compass sensors and circuitry are not 
necessary. 

25 Microprocessor 1 19 and/or compass circuitry 122 are in electrical communication 

with each illumination source 124 of display 120 via cable 126, which comprises multiple 
individual wires 126a connected between the printed circuit board 130 of compass module 
1 10 and the illumination sources 124 of display 120 (or the display block or circuit board 128 
of reflective element 116). The cable 126 may be conduited along and through the support 

30 arm 1 12a and into casing 1 15 or may otherwise be routed from compass module 110 to 

mirror casing 115, without affecting the scope of the present invention. 

In the illustrated embodiment of FIGS. 7 and 7A, cable 126 comprises nine individual 

wires 126a, with one wire connecting between a particular output of microprocessor 1 19 and 

a corresponding particular illumination source 124 of display 120. Eight of the wires 126a 
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thus may individually provide power to a respective illumination source 124, such that when 

one of the wires 126a is energized by microprocessor 1 19, the corresponding illumination 

source 124 will be energized or actuated to illuminate the appropriate corresponding port or 

character 120b of display 120. The ninth wire of cable 126 may be provided as a return or 

ground wire from display 120 or display block or circuit board 128 to circuit board 130 of 

compass module 1 10. The cable 126 may be connected to circuit board 130, such as via a 

plug connector 132a and a corresponding socket connector 132b, such as at casing or housing 

1 10a of compass module 1 10, to ease assembly and connection of the compass module 1 10 to 

the mirror mount 1 12b and to the display 120, as discussed below. An appropriate opening 

(not shown) may be formed in casing 1 15 of mirror assembly 1 14 for cable 126 to pass 

therethrough to connect to display 120 and compass module 1 10, as can be seen in FIG. 7. 

Because compass module 1 10 is suitable for implementation with a low cost mirror 

assembly, which may not contain or include electrical components and circuitry, a wire 

harness or cable 134 may be provided to connect compass module 1 10 to the vehicle battery 

and/or ignition. The wire harness 134 may extend down from the headliner 1 13b of the 

vehicle and connect to compass module 1 10 and circuit board 130, such as via a plug 

connector 136a and a corresponding socket connector 136b (as shown in FIG. 7) or the like. 

Wire harness 134 provides power to circuit board 130, and may provide power only when the 

ignition of the vehicle is on. Optionally, the wire harness 134 may provide power and/or 

control to other accessories or devices (such as the accessories discussed below) positioned 

at, near or within the compass module 1 1 0 and/or the mirror assembly 1 1 4, without affecting 

the scope of the present invention. 

The compass sensor 1 1 8 of compass module 110 functions to detect a directional 

heading of the vehicle relative to the earth's magnetic field, as is known in the art. Compass 

sensor 118 may be any known sensor type, such as a magnetoresponsive sensor, such as a 

magnetoresistive sensor (such as described in U.s! Pat. Nos. 6,427,349; 5,802,727; and 

5,255,442, and U.S. pat. application, Ser. No. 09/540,702, filed Mar. 3 1 , 2000 by Schierbeek 

et al. for VEHICLE COMPASS COMPENSATION, now U.S. Pat. No. 6,513,252 (Attorney 

Docket DON01 P-812), which are hereby incorporated herein by reference), a 

magnetocapacitive sensor, a magnetoinductive sensor, or a flux-gate sensOr or the like, 

without affecting the scope of the present invention. The compass sensor may include a pair • 

of magnetoresponsive sensors positioned generally orthogonal to one another. The pair of 

generally orthogonal sensors are preferably oriented relative to the vehicle such that one of 

the sensors is generally parallel to the floor of the vehicle and pointing generally forwardly in 
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the direction of travel of the vehicle, while the other is generally orthogonal or perpendicular 
to the first sensor. 

The compass sensor or sensors 118 may provide an output signal to compass 
processing circuitry 122, which may be operable to process the output signal to determine the 
vehicle heading and to actuate or control or adjust an output of display 120 via 
microprocessor 1 19 in response to the output signal of sensor 1 1 8. Such processing circuitry 
may include various compensation methods, such as described in U.S. Pat Nos. 4,546,551; 
5,699,044; 4,953,305; 5,576,687; 5,632,092; 5,677,851; 5,708,410; 5,737,226; 5,802,727; 
5,878,370; 6,087,953; 6,173,508; and 6,222,460, and U.S. pat application, Ser. No. 
09/999,429, filed Nov. 15, 2001 by DeLine et al. for INTERIOR REARVIEW MIRROR 
SYSTEM INCORPORATING A DIRECTIONAL INFORMATION DISPLAY (Attorney 
Docket DON01 P-938), and European patent application, published Oct. 11, 2000 under 
Publication No. EP 0 1043566 (Attorney Docket DON01 FP-812(EPC)), which are all hereby 
incorporated herein by reference. 

Microprocessor 1 19 and compass control circuitry 122 may be operable to energize or 
power (or make hot) one of the wires 126a of cable 126, in order to provide power to an 
appropriate, corresponding illumination source 124 of display 120, such that the appropriate 
ill umina tion source may be illuminated, and thus the appropriate port or icon or character or 
indicia 120b may be illuminated, to indicate the directional heading of the vehicle at display 
120. Accordingly, each illumination source 124 of display 120 may be independently 
actuated or energized via electrical power provided by a respective wire of the connector 
cable in response to microprocessor 119. 

In applications where the display may include only the four cardinal point characters 
N, S, E, W (or icons or indicia or the like representative of the four cardinal directional 
points), such as shown in FIGS. 8-12 discussed below, then the compass control circuitry and 
microprocessor may be operable to individually or simultaneously energize one or two wires 
of the cable (which may be a four or five wire cable) to illuminate an appropriate one or two 
characters, without affecting the scope of the present invention. For example, if the 
directional heading is generally north, then .the single wire to the illumination source behind 
the N character may be powered, while if the directional heading is generally northeast, then 
the wires to both of the illumination sources behind the N and the E may be powered 

Microprocessor 1 19 and compass control circuitry 122 thus include processing 

circuitry which may be operable to actuate or energize one or more of the illumination 

sources 124 in response to an output from the compass sensor or sensors 1 1 8. For example, 
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the illumination source behind the letter N may be energized or actuated when the vehicle is 
heading generally Northward and within a particular range of Northward. As discussed 
above with respect to mirror assembly 10, each respective one of the illumination sources 
may be illuminated when the vehicle is within a predetermined range of the particular 
direction at the respective cardinal point (N, S, E, W) or inter-cardinal point (NE, SE, SW, 
NW). 

Compass module 1 10 and circuit board 130 may also include a calibration button or 
switch 138 and a zone button or switch 140 for manually triggering a calibration mode and 
zone setting mode, respectively, of the compass circuitry 122. An access hole or holes 138a 
and 140a for accessing calibration button 1 38 and zone button 140 or other button or buttons 
or the like (such as for initiating calibration of the compass system if needed or to set a zone 
of the compass system as needed, as is known in the compass art), may be provided in 
housing 1 10a for manual access of the buttons or switches associated with compass circuitry 
122 or compass module 1 10. Correspondingly, the owner or driver of the vehicle may access 
15 one or more user control buttons (such as for manual actuation of a compass calibration mode 
or the like) through openings in the compass module casing, such as with their finger, a pen 
or other instrument or the like. Preferably, any such openings are provided on the casing for 
accessing connectors and buttons and the like on the printed circuit board within the compass 
module casing. 

Circuit board 130 may also include a photo detector or sensor 142, such as a photo 

transistor, a photo resistor, a photo diode or the like, which may be operable to sense the 

ambient light intensity levels surrounding the mirror assembly or the light from headlights of 

vehicles rearward of the subject vehicle. The photosensor 142 preferably is positioned or 

mounted on the printed circuit board 1 30 and may be positioned, aligned and directed to 

receive illumination through an aperture or hole 142a in the housing 1 10a of compass module 

1 10. The photosensor 142 is operable to detect the ambient light levels generally suiTOunding 

the compass module 1 10 and the mirror assembly 1 14 in order to provide for dimming of the 

output of illumination sources 124 of display 120 in darkened lighting conditions, such as at 

nighttime conditions, in order to reduce the intensity of display 120 to reduce glare and 

distraction and annoyance to the driver of the vehicle. The photosensor 142 may comprise a 

silicon photosensor, such as a TSL235R Light-to-Frequency converter (available from Texas 

Advanced Optoelectronic Solutions Inc. of Piano, Tex.). Such light-to-frequency converters 

comprise the combination of a silicon photodiode and a current-to-frequency converter on a 

single monolithic CMOS integrated circuit. Such light-to-frequency converters have the 
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advantage of being operable to directly provide input to the microprocessor 1 19, thus 
simplifying circuitry and reducing costs. Alternately, light-to-digital output (such as pulse 
width modulation or serial output) photosensors can be used, such as are known in the art. 
As described above and hereunder, microprocessor 119 may receive inputs directly from 
5 whatever transducers are involved, such as from a light-to-frequency converter, compass 
sensor or sensors, user input switches and/or the like, and, having processed the inputs to 
provide a compensated compass heading corrected for the geographic zone involved, may 
directly power the illumination sources 'of the display. Further, the microprocessor may be 
operable to perform other functions as well, without affecting the scope of the present 
10 invention. 

Photosensor 142 may provide an output signal directly to microprocessor 119, such as 
via a frequency input or pulse-width modulated signal, or serial digital signal or other digital 
signal or the like. Microprocessor 119 and control circuitry 122 thus may be operable in 
response to photosensor 1 42 to reduce the intensity of light emitted by the illumination 

1 5 sources or light emitting diodes 124 as the ambient light detected adjacent to compass module 
110 reduces in intensity so that the display intensity is reduced at dusk/night so as to limit or 
reduce or avoid glaring a driver of the vehicle when in use such as during nighttime driving. 
Optionally, such dimming of the display 120 may be performed in response to an instrument 
panel dimming system of the vehicle, without affecting the scope of the present invention. 

20 The printed circuit board 1 3 0 may include other electronic components, such as integrated 
circuits, resistors, capacitors, diodes and/or the like. 

Optionally, and preferably, when a near infrared sensitive photosensor, such as the 
silicon photodiode described above, is utilized, a near infrared absorbing filter may be 
disposed in front of the photosensor to reduce the intensity; of near infrared/infrared radiation 

25 incident on the photosensor detector surface, and thus reduce the intensity of solar near 
infrared radiation and/or headlamp near infrared radiation incident on the photosensor 
detector surface. In this regard, it is preferred that a lens, such as an optical lens or the like, 
that includes an infrared filter be utilized, such as can be economically achieved by adding 
near infrared/infrared absorbing compounds (such as disclosed in U.S. Pat. Nos. 6,117,370; 

30 5,959,105 and 5,024,923, which are hereby incorporated herein by reference) into an optical 
lens material, such as an acrylic or polycarbonate or polystyrene or the like. More preferably, 
the near infrared/infrared filtering compound may be added to or compounded with the 
transparent optical lens material during an injection molding operation (i.e., the near 

infrared/infrared filtering compound and the optical molding resin are mixed together, 
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injected into the molding tool cavity, and thus formed into the substantially visible light 
transmitting, reduced near infrared/infrared transmitting, optical lens/filter). For example, a 
filter, lens, light pipe, light conduit or the like can be formed from an optical molding resin 
(such as acrylic, polycarbonate, CR39, cyclic olefin copolymer, polystyrene or the like) that 
may include a near infrared absorbing dihydroperimidine squarylium compound or the like, 
or can be, for example, formed of an acrylic or similar optical resin material containing a 
phosphoric acid-group containing a metal ion (such as, for example, a bivalent copper ion or 
the like). Alternately, a diammonium compound can be used or a dithiol-nickel complex can 
be used. Alternately, a glass filter utilizing a phosphate glass can be used or near 
infrared/infrared absorbing filters can be used, such as described in U.S. Pat. No. 4,799,768, 
which is hereby incorporated herein by reference. Also, and optionally, the near infrared 
filter can be integrally molded with or otherwise established with the photosensor device so 
that the photosensor device can be obtained from a photosensor supplier with the infrared 
filter absorbing compound incorporated into / compounded into the lens cover provided with 
the photosensor device. Or, alternatively, a separate and distinct near infrared filtering lens 
or light conduit or light pipe (formed by molding as described above to include near infrared 
absorbing material) can be provided as a separate part from the photosensor device. 

Optionally, as discussed above with respect to the processing circuitry of mirror 
assembly 10, compass control or microprocessor 1 19 and processing circuitry 122 may also 
be operable to activate one or more of the illumination sources 124 to convey other 
information to the driver of the vehicle via display 124. For example, if the compass system 
is in a calibration mode, one or more, or all four or eight, of the niumination sources may be 
illuminated or may be flashed until the calibration of the compass system is complete 
(clearly, other combinations of filumination may be implemented, without affecting the scope 
of the present invention). Also, the microprocessor 119 may be operable to convey 
information pertaining to the calibration mode or zone setting mode for a particular zone in 
which the vehicle is located via display 120, in a similar manner as discussed above. 
Optionally, as also discussed above, display 120 may include an additional indicator or ' 
indicators (not shown), such that when the additional indicator is iUuminated or energized by 
microprocessor 1 19, the meaning of or the information conveyed by the combination of 
display characters being iUuminated changes to a second set of meanings, in order to double 
the amount of information that may be conveyed by the display 120. It is envisioned that 
other information may be conveyed via display 120 and optionally one or more additional 
indicators may be provided, without affecting the scope of the present invention. 
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Because microprocessor 119 and control circuitry 122 are operable to provide 
electrical power to one or more illumination sources of the display, no encoding or decoding 
of the signal is required at display 120 to provide a correct display output in response to the 
signal from compass control circuitry 122 and microprocessor 1 19. The present invention 

5 thus obviates the need for such costly processing and thus provides a low cost compass 
module and display system for providing directional information to a driver of a vehicle. 
Additionally, because the circuitry and microprocessor and circuit board are within the 
module or pod which is remote from the mirror assembly, the mirror assembly may comprise 
a lighter mirror assembly, which may result in reduced vibration over conventional 

10 compassized mirror assemblies. 

Referring now to FIGS. 8 and 8A, an interior rearview mirror system 200 includes a 
compass pod or module 210 that is generally fixedly mounted at a mirror mount 212b of a 
prismatic interior rearview mirror assembly 214 of a vehicle. Mirror assembly 214 includes a 
casing 215 and a prismatic .reflective element 216 adjustably mounted to mirror mount 212b, 

15 such as via a mounting arm 212a and a double ball or single ball mounting arrangement, as is 
known in the mirror art. Compass module 210 includes a compass sensor 21 8, a 
microprocessor 219 and compass control circuitry 222, which includes compensation 
circuitry and the like, similar to compass module 110 discussed above. The microprocessor 

219 and compass control circuitry 222 are in electrical communication with a display 220 

20 mounted or positioned at the reflective element 21 6 or casing 21 5 of the mirror assembly 214, 
and are operable to illuminate or energize one or more illumination sources 224 of display 

220 to illuminate a corresponding light transmitting port 220b, which may comprise a 
character or letter or icon or the like, to display a directional heading of the vehicle to a driver 
of the vehicle. Each illumination source 224 of display 220 may be energized in response to 

25 a power input from microprocessor 2 1 9 via a respective wire 226a of a connector cable 226, 
such that microprocessor 219 may activate or energize or power a particular wire or wires of 
the connector cable to activate or energize or power a corresponding illumination source or 
sources 224 of display 220, as discussed above. 

Mirror assembly 214 and compass module 210 of mirror system 200 are substantially 

30 similar to mirror assembly 114 and compass module 110 of mirror system 100 discussed 

above, such that a detailed discussion of the mirror assembly and compass module will not be 

repeated herein. The common components of the compass modules and mirror assemblies 

are shown in FIGS. 8 and 8 A with the reference numbers of minor assembly 1 14 and 

compass module 110 having 100 added thereto. 
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Display 220 provides a display region 220a operable to display a directional heading 
of the vehicle in response to microprocessor 219 and compass control circuitry 222. Display 
220 includes a plurality of illumination sources 224, such as light emitting diodes and such as 
blue light emitting diodes, such as an OSRAM LBT673-M2N2-35 light emitting diode or the 
like, operable to illuminate one or more ports or regions or appropriate characters or letters 
220b (FIG. 8A) to indicate the direction in which the vehicle is driving. The display ports or 
characters 220b of display 220 include only the four cardinal directional points (such as, for 
example, the characters N, S, E, W) formed or etched in the reflective film coating of the 
reflective element 216 (and forming a transparent window therein). 

Display 220 may include a calibration indicator or illumination source 225, such as a 
light emitting diode, and preferably a red, yellow or amber light emitting diode, and a 
corresponding calibration indicator view port 220c at display area 220a, such that light 
emitted from indicator 225 is viewable through view port 220c at reflective element 2 1 6. 
Display 220 may also include an ambient light photosensor 242 for sensing ambient light at 
the reflective element 216, while display area 220a includes a photosensor port 220d, such as 
at a central region of the compass display, through which photosensor 242 receives light 
surrounding reflective element 216. 

Microprocessor 219 and compass circuitry 222 on printed circuit board 230 within 
compass module 210 are in electrical communication with each iUumination source 224, 225 
and photosensor 242 of display 220 via cable 226, which preferably comprises a multiwire 
cable having multiple individual wires 226a connected between the printed circuit board 230 
and the iUumination sources 224, 225 and photosensor 242 (or the display block or circuit 
board 228 of reflective element 216). In the illustrated embodiment of FIGS. 8 and 8A, cable 
226 comprises seven individual wires 226a, with one wire connecting between a particular 
output of microprocessor 219 and a corresponding particular iUumination source 224, 
calibration indicator 225 or photosensor 242. Four of the wires 226a thus may individually 
provide power to a respective iUumination source 224, such that when one of the wires 226a 
is energized by microprocessor 219, the corresponding illumination source 224 will be 
energized or actuated to Uluminate the appropriate corresponding character 224b of display 
220. Likewise, if two wires 226a are energized or made hot, two Ulumination sources 224 
may be energized, such as the iUumination sources behind the N and E characters of display 
220, so as to indicate to the driver of the vehicle that the vehicle is heading in a northeasterly 
direction. Another wire 226a may connect between microprocessor 2 1 9 and calibration 
indicator 225, such that indicator 225 may be energized in a similar manner as discussed 
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above. The remaining two wires 226a of cable 226 are connected between microprocessor 
219 and photosensor 242 to provide an output of photosensor 242 to microprocessor 219. 

Each illumination source 224 may be energized, either alone or in combination with 
one or more of the other illumination sources, to provide illumination of or through the 
5 respective port or ports (or letter or letters) 220b of display region 220a, such that the ports or 
characters are backlit or illuminated by the respective illumination sources, in order to convey 
directional information or other information to the driver of the vehicle, in response to 
energizing or powering of a corresponding wire of cable 226 by microprocessor 219 and/or 
compass control circuitry 222. Indicator 225 likewise may be energized to provide 

1 0 illumination through view port 220c to indicate to the driver of the vehicle that the compass 
circuitry is operating in its calibration mode. Microprocessor 219 and/or compass circuitry 
222 may be operable to adjust the intensity of the illumination sources 224 and indicator 225 
in response to photosensor 242. 

Referring now to FIGS. 9 and 9 A, an interior rearview mirror system 300 includes a 

1 5 compass pod or module 310 that is generally fixedly mounted at a mirror mount 3 1 2b of an 
electro-optic interior rearview mirror assembly 3 1 4 of a vehicle. Mirror assembly 3 1 4 
includes a casing 315 and an electro-optic reflective element 316 adjustably mounted to 
mirror mount 312b (which may be mounted to or at the windshield 313a, such as at a 
mounting button 3 12c adhered or bonded or otherwise affixed to the windshield, or headliner 

20 3 13b of the vehicle), such as via a mounting arm 3 12a and a double ball or single ball 
mounting arrangement, as is known in the mirror art. Compass module 310 includes a 
compass sensor 3 18, a microprocessor 319 and control circuitry 322, which includes the 
compass and display control circuitry and compass compensation circuitry and the like, 
similar to compass module 1 10 discussed above. Control circuitry 322 may also include 

25 electro-optic reflective element automatic dimming or powering circuitry, and 

microprocessor 319 may be further operable to control the electro-optic reflective element 
3 1 6 via flowing electricity across reflective element 3 1 6 to darken the electrochromic 
medium as desired or in response to photosensors 343, 342, discussed below. 

Advantageously, the microprocessor of the present invention thus may perform 

30 multiple functions, such as receive inputs from a compass sensor and/or temperature sensor 
or the like, and process the input and generate an appropriate output signal. Optionally, the 
microprocessor may control an electro-optic dimming device, and may do so in response to 
an input from one or more photosensors or the like. 
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Mirror assembly 314 and compass module 310 of mirror system 300 are substantially 
similar to mirror assembly 1 14 and compass module 1 10 of mirror system 100 discussed 
above, such that a detailed discussion of the minor assembly and compass module will not be 
repeated herein. The microprocessor 3 19 and compass control circuitry 322 are in electrical 
communication with a display 320 mounted or positioned at the reflective element 3 16 or 
casing 3 15 of the mirror assembly 314, and are operable to illuminate or energize one or 
more illumination sources 324 of display 320 to illuminate a corresponding port or region or 
character, letter, icon or indicia 320b of a display region 320a to display a directional heading 
of the vehicle to a driver of the vehicle. Each illumination source 324 of display 320 may be 
energized in response to a power input from microprocessor 319 and/or compass control 
circuitry 322 via a respective wire 326a of a connector cable 326, such that microprocessor 
319 may activate or energize or power a particular wire or wires of the connector cable to 
activate or energize or power a corresponding illumination source or sources 324 of display 
320, as discussed above. 

Display 320 includes a calibration indicator or illumination source 325 and a 
corresponding calibration indicator viewport 320c at display area 320a, such that light 
emitted from indicator 325 is viewable through view port 320c at reflective element 3 1 6. 
Display 320 also includes a glare detecting photosensor 343 for sensing or detecting 
headlamps of a vehicle that is approaching the subject vehicle from the rear, while display 
area 320a includes a photosensor port 320d, such as at a central region of the compass 
display, through which photosensor 343 receives light surrounding reflective element 316. 

In the illustrated embodiment of FIGS. 9 and 9A, cable 326 comprises nine individual 
wires 326a, with one wire connecting between a particular output of microprocessor 319 and 
a corresponding particular illumination source 324, calibration indicator 325 or photosensor 
343. Four of the wires 326a thus may individually or in combination provide power to one or 
more respective illumination sources 324, as discussed above. Another wire 326a may 
connect between microprocessor 319 and calibration indicator 325, such that indicator 325 
may be energized in a similar manner as discussed above. Also, two wires 326a of cable 326 
are connected between microprocessor 319 and photosensor 343 to provide an output of 
photosensor 343 to compass circuitry 322. The remaining two wires 326a may be connected 
to the connectors or bus bars (not shown) of the electro-optic reflective element 3 16 to 
provide a flow of electricity across reflective element 316 to darken the electrochromic 
medium as desired or in response to photosensors 343, 342. 
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Microprocessor 3 19 and control circuitry 322 include the electro-optic reflective 
element automatic (iimming powering circuitry, and are thus operable to control or 
automatically dim or darken the electro-optic element 316 in response to the glare detecting 
photosensor 343 at reflective element 316 and/or the ambient light photosensor 342 at 
compass module 310. Microprocessor 319 and control circuitry 322 may also be operable to 
adjust the intensity of the illumination sources 324 and indicator 325 in response to glare 
detecting photosensor 343 and/or an ambient light photosensor 342. The photosensor 342 
and/or 343 may thus be operable in conjunction with the electro-optic reflective element 
automatic dimming circuitry and with the night time dimming of the iUumination sources 324 
and/or 325. Preferably, microprocessor 3 1 9 has sufficient current handling capability to 
directly address the illumination sources 324, 325 of display 320. However, the illumination 
sources may be controlled by microprocessor 3 19 via a single transistor or the like, without 
affecting the scope of the preset invention. 

Photosensors 342, 343 may directly feed to microprocessor 319, such as via a 
frequency input or a pulse width modulated signal, or a serial digital signal or other digital 
signal or the like. The glare detecting photosensor 342 may comprise a rearward viewing 
glare detector or sensor, while photosensor 342 may comprise a forward viewing and/or 
sideward viewing ambient tight detector or sensor, such as described in U.S. Pat. No. 
4,793,690, which is hereby incorporated herein by reference. Optionally, photosensors 342, 
343 may comprise a silicon photosensor, such as a TSL235R Light-to-Frequency converter 
(available from Texas Advanced Optoelectronic Solutions Inc. of Piano, Tex.). Such light-to- 
frequency converters comprise the combination of a silicon photodiode and a current-to- 
frequency converter on a single monolithic CMOS integrated circuit. Optionally, the 
microprocessor of compass module 3 1 0 may be operable in response to a single photosensor, 
such as described in U.S. Pat. No. 5,193,029, which is hereby incorporated herein by 
reference, without affecting the scope of the present invention. 

Similar to compass module 110, cable 326 of compass module 310 may be connected 

to circuit board 330 via a plug connector 332a and a corresponding socket connector 332b or 

the like to ease assembly and connection of the compass module 3 10 to the mirror mount 

3 12b and to the display 320, as discussed below. Likewise, similar to compass module 3 10, e 

wire harness or cable 334 may be provided to connect compass module 310 to the vehicle 

battery and/or ignition. The wire harness 334 may extend down from the headliner 3 13b of 

the vehicle and connect to compass module 3 1 0 and circuit board 330 via a plug connector 

336a and a corresponding socket connector 336b or the like. Wire harness 334 provides 
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power to circuit board 330, and may provide power only when the ignition of the vehicle is 
on. Optionally, the wire harness 334 may provide power and/or control to other accessories 
or devices (such as the accessories discussed below) positioned at near or within the compass 
module 3 1 0 and/or the mirror assembly 314, without affecting the scope of the present 

5 invention. Also similar to compass module 1 10, discussed above, compass module 3 10 and 
circuit board 330 may also include a calibration button or switch 338 and a zone button or 

• switch 340 for manually triggering a calibration mode or a zone setting mode or resetting the 
compass circuitry 322. 

Because the microprocessor 3 1 9 and control circuitry 322 are operable to provide 
0 electrical power to one or more illumination sources of the compass display, no encoding or 
decoding of the signal is required to provide a correct compass display output in response to 
the signal from microprocessor 319. The present invention thus obviates the need for such 
costly processing and thus provides a low cost compass module and display system for 
providing directional information to a driver of a vehicle. Also, because microprocessor 319 
provides the controls for an electro-optic reflective element, no such circuitry is required 
within the mirror case 3 1 5, such that a low cost prismatic interior rearview mirror assembly 
may be converted to an electro-optic mirror assembly by providing an electro-optic or 
electrochromic reflective element within the casing. 

The compass and electrochromic circuitry module 310 may thus be incorporated at or 
near or with a rnirror assembly which may not include the electrochromic circuitry (such as a 
mirror assembly designed to be a prismatic mirror assembly). An electrochromic reflective 
element may be snapped into or otherwise mounted or installed to the mirror assembly, in 
order to transform the mirror assembly into an electro-optic or electrochronuc mirror 
assembly with a compass display. The microprocessor of compass module 3 1 0 may then 
control the electrochromic reflective element via the multiwire cable connection. The output 
of the microprocessor may also control an outside electrochromic mirror as well as the 
interior rearview electrochromic rnirror, without affecting the scope of the present invention. 

Referring now to FIGS. 10 and 10A, an interior rearview mirror system 300' includes 
a compass pod or module 310' that is generally fixedly mounted at a mirror mount 3 12b of an 
electro-optic interior rearview mirror assembly 314' of a vehicle. Mirror assembly 314' and 
compass module 3 10' of mirror system 300' are substantially similar to mirror assembly 314 
and compass module 3 10 of mirror system 300 discussed above, such that a detailed 
discussion of the mirror assembly and compass module will not be repeated herein. The 
common components of the mirror systems are shown in FIGS. 10 and 10A with the same 
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reference numbers as assigned to the respective components in FIGS. 9 and 9 A. Compass 
module 3 1 0' includes a glare detecting photosensor 343' for sensing ambient light at the 
compass module. Microprocessor 319, compass circuitry 322 and photosensor 343' are 
positioned on circuit board 330 within compass module 310'. 
5 Display 320 r provides a display region 320a' operable to display a directional heading 

of the vehicle in response to-microprocessor 319 and compass control circuitry 322. Display 
320' includes a plurality of illumination sources 324 operable to illuminate one or more 
appropriate ports or light transmitting regions 320b, which may define characters, letters, 
icons or other indicia or the like, to indicate the direction in which the vehicle is driving. 

10 Display 320 f also includes a calibration indicator or illumination source 325 and a 

corresponding calibration indicator view port 320c at display area 320a, such that light 
emitted from indicator 325 is viewable through view port 320c at reflective element 316. 

In the illustrated embodiment of FIGS. 10 and 10A, cable 326* comprises eight 
individual wires 326a, with one wire connecting between a particular output of 

15 microprocessor 319 and a corresponding particular illumination source 324 and calibration 
indicator 325. Four of the wires 326a thus may individually or in combination provide power 
to one or more respective illumination sources 324, as discussed above. Another wire 326a 
may connect between microprocessor 319 and calibration indicator 325, such that indicator 
325 may be energized in a similar manner as discussed above. Another wire may then act as 

20 a return or ground wire from the illumination sources to the circuit board 330'. The 

remaining two wires 326a may be connected to the connectors or bus bars (not shown) of the 
electro-optic reflective element 3 16 to provide a flow of electricity across reflective element 
3 16 to darken the electrochromic medium as desired or in response to photosensors 343', 342. 
Similar to compass module 310, discussed above, microprocessor 319 of compass 

25 module 3 10' may be operable to control or energize the illumination sources. 324, 325 via 
cable 326' in response to control circuitry 322. Microprocessor 319 may be further operable 
to adjust the intensity of illumination sources 324, 325 in response to photosensor 342. Also, 
microprocessor 319 may be operable to control or adjust the dimming or darkening of 
electro-optic reflective element 316 in response to glare detecting photosensor 343' and 

30 ambient sensing photosensor 342. The photosensors 342 and/or 343' may thus be operable in 
conjunction with the electro-optic reflective element automatic dimming circuitry and with 
the night time dimming of the illumination sources 324 and/or 325. 

Referring now to FIGS. 1 1 and 1 1 A, an interior rearview mirror system 300" includes 

a compass pod or module 3 1 0" that is generally fixedly mounted at a mirror mount 3 1 2b of an 
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electro-optic interior rearview mirror assembly 314" of a vehicle. Mirror assembly 314" and 
compass module 310" of mirror system 300" are substantially similar to mirror assembly 314 
and compass module 310 of mirror system 300 discussed above, such that a detailed 
discussion of the mirror assembly and compass module will not be repeated herein. The 
5 common components of the mirror systems are shown in FIGS. 1 1 and 1 1 A with the same 
reference numbers as assigned to the respective components in FIGS. 9 and 9A. 

A display 320" provides a display region 320a" operable to display a directional 
heading of the vehicle in response to compass control circuitry 322. Display 320" includes a 
plurality of illumination sources 324 operable to illuminate one or more appropriate ports or 

10 light transmitting regions 320b, which may define characters, letters, icons, indicia or the 
like, to indicate the direction in which the vehicle is driving. Display 320" also includes a 
calibration indicator or illumination source 325, such as a light emitting diode, and preferably 
a red, yellow or amber light emitting diode, and a corresponding calibration indicator view 
port 320c at display area 320a, such that light emitted from indicator 325 is viewable through 

1 5 view port 320c at reflective element 316. 

Display 320" further includes a temperature display 323, such as at a generally central 
region of display area 320a". Microprocessor 3 19" is operable to receive an input from a 
temperature sensor (not shown), which may be positioned within the vehicle (such as within 
the compass module) to provide an interior temperature reading or outside of the vehicle 

20 cabin to provide an exterior temperature reading. Compass module 310" and microprocessor 
319" are operable to control temperature display 323 to display an interior or exterior 
temperature to the driver of the vehicle at display area 320a" in response to the temperature 
sensor. The compass module 310" of mirror system 300" thus provides a low cost 
temperature display to an interior rearview mirror assembly of a vehicle. Although shown 

25 and described as comprising a temperature display 323, it is envisioned that other display 
information, characters, indicia or other accessories may be provided at the display, such as 
discussed below, without affecting the scope of the present invention. 

Temperature display 323 may comprise one of many types of displays, such as a 
vacuum fluorescent (VF) display, a light emitting diode (LED) display, an organic light 

30 emitting diode (OLED) display, a liquid crystal display (LCD), an electro-luminescent (EL) 
display, a video screen display or the like. Optionally, however, the temperature display may 
comprise a display on demand type of display, such as disclosed in commonly assigned U.S. 
Pat. Nos. 5,668,663 and 5,724,187, and U.S. pat. applications, Ser. No. 10/054,633, filed Jan. 
22, 2002 by Lynam et al. for VEHICULAR LIGHTING SYSTEM (Attorney Docket DON01 
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P-962); and Ser. No. 09/793,002, filed Feb. 26, 2001, entitled VIDEO MIRROR SYSTEMS 
INCORPORATING AN ACCESSORY MODULE (Attorney Docket DON01 P-869), the 
entire disclosures of which are hereby incorporated by reference herein, without affecting the 
scope of the present invention. For economy, a liquid crystal display may be preferred. 

5 Similar to compass module 3 1 0', compass module 3 1 0" includes a glare detecting 

photosensor 343 ! for sensing ambient light at the compass module. Microprocessor 319" and 
compass circuitry 322 are mounted to or positioned on a printed circuit board 330" and are in 
electrical communication with photosensor 343' and may also be operable to adjust the 
intensity of illumination sources 324, 325 and/or to adjust the dimming or darkening of 

10 electro-optic reflective element 3 16 in response to glare detecting photosensor 343' and 

ambient sensing photosensor 342. The photosensor 342 and/or 343' may thus be operable in 
conjunction with the electro-optic reflective element automatic dimming circuitry and with 
the night time dimming of the illumination sources 324 and/or 325. 

In the illustrated embodiment of FIGS. 1 1 and 1 1 A, cable 326" comprises nine 

15 individual wires 326a, with one wire connecting between a particular output of 

microprocessor 3 1 9" and a corresponding particular illumination source 324 and calibration 
indicator 325. Four of the wires 326a thus may individually or in combination provide power 
to one or more respective illumination sources 324, while a fifth wire 326a connects between 
microprocessor 3 19" and calibration indicator 325, as discussed above. Two wires 326a may 

20 connect between microprocessor 319" and temperature display 323. The remaining two wires 
326a may be connected to the connectors or bus bars (not shown) of the electro-optic 
reflective element 316 to provide a flow of electricity across reflective element 316 to darken 
the electrochromic medium as desired or in response to photosensors 343', 342. \ 
Referring now to FIGS: 12 and 12A, an interior rearview mirror system 400 includes 

25 a compass pod or.module 410 that is generally fixedly mounted at a mirror mount 412b of an 
electro-optic interior rearview mirror assembly 414 of a vehicle. Mirror assembly 414 
includes a casing 4 1 5 and an electro-optic reflective element 4 1 6 adjustably mounted to 
mirror mount 412b, such as via a mounting arm 412a and a double ball or single ball 
mounting arrangement, as is known in the mirror art. Compass module 410 includes a 

30 compass sensor 41 8, a microprocessor 419 and compass control circuitry 422, which includes 

compensation circuitry and the like, similar to compass module 310 discussed above. 

Microprocessor 419 and compass control circuitry 422 may be operable to control a display 

420 at reflective element 416 via wires 426a, and may dim or adjust the intensity of the 

illumination sources 424, 425 of display 420, and may dim or adjust dimming or darkening of 
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electro-optic reflective element 416 in response to glare detecting photosensor 443 and 
ambient sensing photosensor 442, such as in the manner described above. Minor assembly 
414 and compass module 410 of mirror system 400 are substantially similar to mirror 
assembly 3 14 and compass -module 310 of mirror system 300 discussed above and as shown 
in FIGS. 9 and 9A, such that a detailed discussion of the mirror assembly and compass 
module will not be repeated herein. The common components of the compass modules and 
mirror assemblies and mirror systems are shown in FIGS. 12 and 12A with the reference 
numbers of mirror assembly 314 and compass module 310 of mirror system 300 having 100 
added thereto. 

Compass module 410 includes a temperature display 423 positioned at module 
housing 410a to.display a measured temperature to the driver of the vehicle. In the illustrated 
embodiment, temperature display 423 is positioned at a lower portion or extension 410b of 
module 410 and is positioned so as' to be viewable beneath the mirror assembly 414 by a 
driver of the vehicle, as can be seen in FIG. 12A. By positioning the temperature display 423 
in the compass module 410, compass module 410 may provide an additional display, while 
the display 420 at reflective element 416 may include glare detecting photosensor 443, 
without requiring additional wiring to the mirror casing or controls within the mirror casing. 
Although shown and described as comprising a temperature display 423, it is envisioned that 
the compass module of the present invention may provide other auxiliary or additional 
display or displays, such as a tire pressure display, a passenger side inflatable restraint (PSER.) 
status display, a time display or clock, a seat belt status display, a door status display, an 
accessory status display, or other accessory status or the like or other display information, 
characters, indicia or the like, or other accessories or the like or an illumination source or 
light source at the compass module, such as discussed below, without affecting the scope of 
the present invention. 

Microprocessor 419 is operable to receive an input from a temperature sensor (not 

shown), which may be positioned within the vehicle (such as within the compass module) to 

provide an interior temperature reading or outside of the vehicle to provide an exterior 

temperature reading. Compass module 410 and microprocessor 419 are operable to control 

temperature display 423 (such as via one or more wires 426b connected to temperature 

display 423) to display an interior or exterior temperature to the driver of the vehicle in 

response to the temperature sensor. The compass module 410 thus provides a low cost 

temperature display to an interior rearview mirror assembly of a vehicle. Additionally, 

because microprocessor 419 and circuit board 430 are operable to control temperature display 
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423, which is positioned at compass module 410, a temperature display (or other display or 
accessory, as discussed below) may be provided at the interior rearview mirror assembly, 
without requiring any additional circuitry and controls within the mirror casing. 

Although shown and described as providing a generally rosette shaped compass 
5 display with four or eight illumination sources and ports for indicating a directional heading 
of the vehicle, clearly .other quantities or combination or arrangement of illumination sources 
and ports of the display may be implemented without affecting the scope of the present 
invention. Also, each illumination source may not require its own separate port, since 
multiple illumination sources may emit illumination or illuminate or back light respective 

1 0 areas of a single port such as to form an illuminated character or icon or indicia or the like via 
selective activation of multiple illumination sources. It is also envisioned that a 
reconfigurable multi-pixel or multi-element display element (such as a liquid crystal or 
electroluminescent or light emitting diode display element or the like) may be provided, 
wherein each pixel or particular groups of pixels may be independently energized or 

15 illuminated to form the desired character or icon or symbol or indicia of the like to indicate or 
display the directional heading or other information to the driver or occupant of the vehicle. 
For example, certain pixels of a multi-pixel display (often referred to as a dot matrix display) 
may be independently energized to form an "N" or ,f NE" indication (or any other indicia or 
character or icon to convey the desired information) on the display. Each pixel of the multi- 

20 pixel array or display may be positioned adjacent to a respective port in the reflective element 
or at least some of the pixels of the multi-pixel display may be positioned adjacent to a single 
port in the reflective element. Optionally, the multi-pixel display may be positioned 
elsewhere at the mirror assembly (such as at the bezel portion or chin of the mirror assembly) 
or at the accessory module, without affecting the scope of the present invention. The pixels 

25 may be independently energized via multiple wires connected between the individual pixels 
or groups of pixels and the microprocessor (which may be located at the compass module or 
the like), or they may be independently energized via display addressing circuitry at the 
display (such as at a printed circuit board at or adjacent to the display area), which may be 
powered by and in communication with the microprocessor or the like and/or compass 

30 circuitry (which may be located at the compass module or the like). The pixels of the multi- 
pixel reconfigurable display may comprise liquid crystal elements, vacuum fluorescent (VF) 
elements, electroluminescent (EL) elements, or light emitting diodes (LEDs) or the like. The 
multi-pixel display thus may provide a reconfigurable pixelated array which includes a 

plurality of pixels that may be selectively energized to form the desired character, symbol, 
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icon, indicia or the like to convey the desired information to the driver or occupant of the 
vehicle. 

Therefore, the present invention thus provides a low cost compass mirror and 
establishes the display of the compass directional headings at the reflective element of the 
5 mirror assembly. The compass system may only require a power supply, such as a 12 volt 
power supply, from the vehicle, and does not require encoding or decoding of the signal from 
the compass circuitry to the display. 

The compass module, and compass system of the present invention may be 
implemented as part of an interior rearview mirror assembly supplied to a vehicle 

10 manufacturer and installed in a particular vehicle which includes a compass mirror option. It 
is further envisioned that the compass module and system may be supplied to a mirror 
assembler or supplier as a kit The kit may include a compass pod or module as described 
above (and with appropriate mounting configuration for mounting to the desired mirror 
mount) and a display block or circuit board having an electrical connector and illumination 

15 sources for the display (and other display devices, such as a temperature display or the like), 
and may or may not include the reflective element having the characters or icons or indicia 
sandblasted, etched or otherwise formed thereon. 

The mirror assembler may purchase the compass kit (and attach the display block to 
an adapted reflective element, such as by suitable adhesives or the like, such that the 

20 illumination sources are aligned with the respective characters formed on the reflective 

element) and install the reflective element into the housing or casing of the mirror assembly, 
and mount the compass pod to the mirror mount. The connector cable from the display may 
be routed through an opening in the mirror casing and plugged into the corresponding 
connector at the self-contained, stand alone, low cost compass module. An operator thus may 

25 incorporate, such, as via popping or snapping, the display and reflective element into the 

casing with minimal extra customization and cost to the casing and thus to the overall mirror 
assembly. The illumination source block or display block (or a printed circuit board having 
the illumination sources thereon) of the compass display may be sized to fit within the 
interior space of standard casings, such that minimal changes or modifications to the casing 

30 are necessary. For example, the case may be modified or made to have a hole or passageway 

for passing the connector cable to connect the display to the circuit board of the compass 

module, but may otherwise be the same as for noncompassized mirror assemblies. 

Optionally, the compass display may be inserted into or installed or backloaded into 

the mirror casing after the reflective element has been attached thereto (such as via snapping 
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the reflective element into the bezel portion of the casing substantially immediately after 
molding or heating of the casing and while the casing and bezel portion are warm and 
pliable), such as disclosed in U.S. provisional application, Ser. No. 60/471,546, filed May 19, 
2003 by Uken et al. for MIRROR ASSEMBLY FOR VEHICLE (Attorney Docket DON01 P- 
1093), which is hereby incorporated herein by reference. The compass display thus may be 
mounted to or attached to one or more casing cap portions, which may be snapped or 
otherwise attached to the rear portion ofthe casing, such that the compass display 
components are positioned within the casing and generally adjacent to or against the rear 
surface ofthe reflective element. The casing for the mirrors thus may comprise a common 
casing, whereby corresponding reflective elements and cap portions (with the appropriate 
circuitry/components/accessories/etc.) may be installed or attached to the common mirror 
casings; 

It is envisioned that the compass sensor (such as a magnetoresistive sensor or a 
magnetoinductive sensor or the like) or compass circuitry or system or other circuitry or 
system or accessory ofthe rearview mirror system or rearview mirror assembly or accessory 
module ofthe present invention may be operable in communication or cooperation with 
circuitry and components of a global positioning system (GPS) of the vehicle. Alternately, 
the global positioning system ofthe vehicle can serve as the directional sensing means, and 
thus may obviate the need for a magnetoresponsive sensor or the like in the vehicle that 
detects local earth's magnetic fields. As described below, the global positioning system ofthe 
vehicle can calculate or deduce the directional heading ofthe vehicle by deducing such from 
geographical positional point-to-point data as the vehicle moves across the earth's surface 
(without any regard to the local earth's magnetic field or any local vehicle magnetic field), 
and optionally a magnetoresponsive sensor that is responsive to the earth's magnetic field can 
be used to fill in any gaps, such as may occur in urban canyons or the like, that may occur in 
the GPS-driven calculation ofthe vehicle directional heading. Because the 
magnetoresponsive sensor, such as a magnetoresistive sensor, a magnetoinductive sensor or 
the like, may thus be an auxiliary sensor to the main or primary GPS-derived compass 
system, algorithms and complexities known for compass calibration and/or for obviation of 
vehicle deviating fields and/or for obviation ofthe affects of stray external magnetic 
anomalies (and/or for compensation of deviations in vehicle magnetic fields, such as may 
occur as the vehicle ages or the like) need not be utilized. 

The vehicular global positioning system may comprise an in-vehicle GPS antenna and 
a GPS receiver I signal processor that receives a satellite communication to determine the 
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geographic location of the vehicle, as is known in the art. Such global positioning system 
receivers / processors, sometimes referred to as a GPS chip set, are available from various 
suppliers, such as, for example, Motorola of Schaumburg, 111. and Trimble Navigation of 
Sunnyvale, CA. By deduction of the point-to-point locational movement of the vehicle, the 
directional heading (e.g., N, S, E, W, etc., which may be displayed as characters, icons, 
indicial or other indicators or the like) of the vehicle can be deduced, and this directional 
heading may be displayed to a driver or occupant of the vehicle, such as by the display of the 
mirror system of the present invention. The locational data provided by the global 
positioning system to the GPS-derived compass system may include longitudinal and 
latitudinal locational or position data and may include height or altitude data, so that a vehicle 
location in three dimensional space may be established. 

In such a GPS-derived or GPS-based compass system, the directional heading 
deduced is not affected by vehicle sheet metal or local magnetic anomalies (such as bridges, 
signs, etc.). This is because the directional heading is deduced from electromagnetic signals, 
such as radio frequency signals or microwave signals or the like received from satellites, 
which are not affected by such local magnetic anomalies. Thus, traditional calibration and re- 
calibration of the compass system is not needed, nor is there any need to compensate for any 
vehicle magnetic field or change thereto over the lifetime of usage of the vehicle. Likewise, 
such a system does not require a zone input to set the compass system to the appropriate 
zone, since the GPS-derived data will indicate the geographic location of the vehicle 
irrespective of which zone the vehicle is in. It is envisioned that such a GPS-derived 
compass system may determine or deduce the directional heading as degrees from a 
particular direction, such as 42 degrees from a North heading or the like, and thus the 
directional heading output of the GPS-derived compass system may be displayed as degrees 
to provide a more accurate representation to the driver or occupant of the vehicle as to the 
actual directional heading of the vehicle. 

Optionally, the magnetoresponsive compass sensor or circuitry responsive to the 
earth's magnetic field may be operable in conjunction with the global positioning system of 
the vehicle to provide directional heading data to the global positioning system, such as 
disclosed in U.S. pat. application, Ser. No. 10/422,378, filed Apr. 24, 2003 by Schofield for 
IMAGING SYSTEM FOR VEHICLE (Attorney Docket DON01 P-1074), which is hereby 
incorporated herein by reference. The compass sensor circuitry may provide such directional 
heading data to assist the global positioning system in mamtaining tracking of the location of 
the vehicle, such as between waypoints or the like, when the satellite signal to the global 
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positioning system is interrupted, such as may occur in cities between tall buildings (often 
referred to as "urban canyons") or the like. Other vehicle movement data may also be 
provided, such as vehicle speed data or vehicle odometer data or the like, to further assist in 
determining and tracking the location of the vehicle in situations where the satellite 

5 communication to the global positioning system of the vehicle may be temporarily 

interrupted or compromised. Optionally, an imaging system (such as described in U.S. pat. 
application, Ser. No. 10/422,378, filed Apr. 24, 2003 by Schofield for IMAGING SYSTEM 
FOR VEHICLE (Attorney Docket DON01 P-1074), which is hereby incorporated herein by 
reference) may be used to further assist in determining and tracking the location of the 

10 vehicle in situations where the satellite communication to the global positioning system may 
be temporarily interrupted or compromised. 

The GPS-derived compass system may provide directional heading data deduced or 
calculated from point-to-point geographic positional locators provided by a GPS navigational 
system. However, the GPS-derived compass system may take a period of time to lock into or 

15 deduce accurate data after first turning on the vehicle ignition after the vehicle has been 
parked for a period of time with the ignition off. After the ignition is initially started . 
(sometimes referred to as a "cold start"), it can take several minutes of driving until the GPS 
navigational system is fully operational and accurate. During this initial driving period, a 
directional heading that the vehicle was faced in immediately prior to parking can be 

20 displayed (such previous ignition cycle heading or last directional heading may be stored in 
an electronic memory within the vehicle when the vehicle is parked and the ignition is oft). 
Also, where a magnetoresponsive sensor compass system (such as a compass system having a 
magnetoresistive sensor, a magnetoinductive sensor or the like)' is used as an auxiliary or 
back up system to the GPS-derived compass system, the auxiliary magnetoresponsive sensor 

25 can provide the compass sensing during the initial period immediately after the ignition 
restarts and during the first or initial driving of the vehicle. 

The magnetoresponsive sensor (typically an orthogonal pair of magnetoresponsive 
elements or the like, as known in the compass art, and such as described in U.S. Pat No. 
5,255,442, which is hereby incorporated herein by reference) may be calibrated during the 

30 previous ignition cycle of the vehicle, and the correct calibration may be established by the 

main GPS-derived compass-system during the previous ignition cycle while the vehicle is 

driven. The auxiliary compass system (the magnetoresponsive sensor compass system) thus 

may be calibrated during the prior use or movement of the vehicle via the main compass 

system (the GPS-derived compass system), and then may temporarily function as the primary 
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compass system initially after a cold start until such time as the main GPS-derived compass 
system is ready to take over. Alternately, or additionally, the auxiliary magnetoresponsive 
compass system may switch to a rapid calibration mode (such as the Cal-1 mode discussed 
above) at the time of the initial ignition of the cold start to quickly calibrate the 
5 magnetoresponsive sensor or sensors when the vehicle is first started and driven. 

Thus, use of a magnetoresponsive sensor to augment or back up a GPS-derived 
compass system can be useful when commencing driving of the vehicle after the vehicle has 
been stopped and parked. The magnetoresponsive sensor element can serve to detect the 
earth's magnetic field and thus may temporarily provide a directional heading signal until 

1 0 such time as the global positioning system can detect sufficient point-to-point data for the 
GPS-derived compass system to provide the accurate directional heading of the vehicle. This 
approach can also be useful when, for example, a vehicle turns a corner or otherwise executes 
a sharp directional change. 

Also, and as described in U.S. pat application, Ser. No. 10/422,378, filed Apr. 24, 

15 2003 (Attorney Docket DON01 P-1074), which is hereby incorporated herein by reference, it 
is envisioned that a gyroscope or gyroscopic sensor can be combined with a global 
positioning system (optionally, also with a magnetoresponsive sensor element included) to 
augment the GPS-derived compass system when driving through urban canyons or the like or 
other situations when the GPS satellite signals are temporarily lost or obscured. In this 

20 regard, it may be advantageous to use wheel tick data, as known in the automotive art, to 
assist in the determination of the vehicle directional heading by differential compass 
techniques or the like. Alternately, or in addition thereto, an assisted global positioning 
system can be utilized (whereby cellular telecommunications may be used, as known in the 
art, to determine the vehicle location via triangulation of a cellular signal transmitted from the 

25 vehicle to cellular telephone towers or transceivers, such as by comparing the time of flight of 
the signal or the like to the towers or transceivers) to augment or supplement the GPS-derived 
compass system in areas where the satellite signals are temporarily lost or obscured. 
Optionally, where a navigational system is available in the vehicle, map matching techniques 
as known in the art can be used to augment the GPS-derived compass system. Optionally, 

30 dedicated short range communication, such as to a toll system or vehicle information 

communication system or an intelligent highway system component or the like, can be used 

to supplement or augment the GPS-derived compass system. It is further envisioned that 

aspects of the imaging techniques taught in U.S. pat. application, Ser. No. 10/422,378, filed 

Apr. 24, 2003 (Attorney Docket DON01 P-1074), which is hereby incorporated herein by 
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reference, may be used in connection with the GPS-derived compass system and/or the 
• magnetoresponsive compass sensor or system and/or any of the other systems or components 
discussed above, in order to augment or assist the compass system or systems. 

Such a GPS-derived compass system may include a termination trigger or detection 

5 for terminating or deactivating the control of or adjustment of a directional heading or 

indication to be displayed to the driver of the vehicle, such as via detection of activation of a 
reverse gear engagement. Thus, when the reverse gear of the vehicle is engaged, the GPS- 
derived data may be ignored, such that only forward moving GPS-derived data may be 
considered or utilized by the compass system or display circuitry and displayed to the driver 

10 or occupant of the vehicle. 

Because the global positioning system may provide altitude data, such altitude data 
may optionally be provided to the compass system or display system as well. However, the 
altitude data currently available via global positioning system technology has a resolution of 
approximately +/- 50 feet to +/-150 feet or thereabouts. Therefore, an exact numerical digital 

15 output or display of the deduced altitude would not be practical using current global 

positioning system technology. It is envisioned that the display may provide an indication of 
an approximate altitude of the vehicle via Ulumination of one or more icons or indicia 
representative of particular levels or altitudes, such as "1000 feet above sea level", "2000 feet 
above sea level" and so on (or maybe "1 kilometer above sea level", "2 kilometers above sea 

20 level" and so on) or the like. The indicator representative of the particular altitude that the 
vehicle is approaching or near or at (such as "2000 feet above sea level") may be activated or 
illuminated, while the indicator representative of the altitude that the vehicle is moving away 
from (such as "1000 feet above sea level") may be correspondingly deactivated. 

Optionally, multiple indicators or indicia for the altitude display may be displayed as 

25 a row or column, .such that multiple levels or altitudes are displayed to the driver, with the 
indicator or indicia representative of the particular level or altitude at which the vehicle is at 
or.near being activated or iUuminated. As the vehicle altitude increases or decreases, the 
indicators or indicia may scroll or shift, such that the indicator or indicia representative of the 
approximate current vehicle altitude remains at the center of the row or columns of 

30 indicators/indicia. For example, the display may initially provide a row of five indicia or 

indicators that are representative of "sea level", "1000 feet above sea level", "2000 feet above 
sea level", "3000 feet above sea level", and "4000 feet above sea level" (with "sea level" 
being, for example, at the left side of the row or at the bottom of a column of the indicia). 
Initially, for example, the center indicator, which may be representative of 2000 feet above 
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sea level, may be activated or illuminated or otherwise highlighted. As the vehicle climbs, 
the center indicator may remain illuminated, but the indicia or labels or icons or the like of 
the display may shift or scroll toward one side (such as the toward left side in the present 
example), such that the indicia for "sea level" disappears and the indicia representative of 
5 "5000 feet above sea level" appears at the right side of the row. The other indicia of the 
display also shift toward the left end or side, such that the left most indicia is then "1000 feet 
above sea level", and the center indicia (at the illuminated or highlighted center indicator) is 
"3000 feet above sea level". Because the indicia or labels may scroll as the vehicle changes 
altitude, the altitude display may only provide one indicator or illumination source, while the 

10 indicia or icons or the like are scrolled in either direction (left-right or up-down) to match the 
approximate altitude of the vehicle with the indicator. Optionally, the indicator may not even 
be illuminated, but may comprise a center dot or pointer or the like, with the scrolling indicia 
moving to align the approximate vehicle altitude with the pointer or the like. 

Also, the global positioning system may provide highly accurate time data (with an 

15 accuracy good to at least a portion of a second, such as a millisecond or nanosecond, such 
that a display of time down to the seconds is accurate to a single second digit) to the compass 
system or other circuitry or system of the mirror assembly or accessory module or mirror 
system of the vehicle to provide a clock setting function or to provide a time or clock display 
which would provide accurate time for viewing by the driver or occupant of the vehicle. The 

20 time display may be displayed at the reflective element of the mirror assembly or may be 
displayed at a display screen or display element at an accessory module or the like or may be 
displayed elsewhere in the vehicle, without affecting the scope of the present invention. 
Because the GPS-derived highly accurate time data is fully accurate and never requires 
resetting, the clock display may include hours, minutes and seconds (and even fractions of 

25 seconds or milliseconds). Also, the GPS-derived highly accurate time data may, in 

conjunction with the GPS-derived geographic (longitude / latitude) position, figure or deduce 
the time zone that the vehicle is in (e.g., Eastern, Central, Mountain or Pacific time zones or 
the like), and may adjust the clock output accordingly. The GPS-derived highly accurate 
time data may also provide the date, and the system may adjust the clock output to account 

30 for daylight savings time or the like, such as in response to the date and the current location 
of the vehicle. The clock display thus never needs to be reset, even when the vehicle changes 
time zones or when the time changes from standard time to daylight savings time or vice 
versa. 
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It is envisioned that the global positioning system may also provide a vehicle speed or 
average vehicle speed (such as in miles per hour or kilometers per hour) by determining the 
distance traveled by the vehicle during a particular period of time. The distance traveled may 
be determined via deduction of point-to-point data pertaining to the locational movement of 
the vehicle. Optionally, the GPS-derived system may display an odometer function, such as 
trip odometer function which may indicate the distance traveled by the vehicle since the last 
time the odometer function was reset. Optionally, the GPS-derived system may display a 
timer function or elapsed time from the start of a trip (or from when the timer function is 
activated) to a particular waypoint or destination (or to when the timer function is stopped or 
deactivated). Optionally, the GPS-derived system may provide a navigational function or 
may be in communication with a GPS-derived navigational system, such as a navigational 
system of the types described in U.S. Pat. No. 6,477,464, and U.S. provisional applications, 
Ser. No. 60/405,392, filed Aug. 23, 2002 by McCarthy for VEHICLE NAVIGATION 
SYSTEM FOR USE WITH A TELEMATICS SYSTEM (Attorney Docket DON01 P-1019); 
and Ser. No. 60/406,1 66, filed Aug. 27, 2002 by Taylor et al. for VEHICLE NAVIGATION 
SYSTEM FOR USE WITH A TELEMATICS SYSTEM (Attorney Docket DON01 P-1022), 
which are hereby incorporated herein by reference. 

It is further envisioned that the global positioning system of the vehicle may also 
provide directional heading data and/or vehicle attitude data to the magnetoresponsive 
compass sensor circuitry or system to assist in calibration of the compass sensor circuitry or 
system. The global positioning system of the vehicle may also provide zone data to the 
compass sensor circuitry to automatically indicate the zone in which the vehicle is. located. In 
such an application, the magnetoresponsive compass sensor circuitry may provide the 
directional heading data for displaying the directional heading to the driver of the vehicle, 
while the GPS-derived directional heading may be auxiliary to the magnetoresponsive 
compass sensor-derived directional heading and may be used to fill in gaps in the 
magnetoresponsive compass sensor data and/or to calibrate the magnetoresponsive compass 
sensor circuitry or system. As discussed above, however, the primary vehicular compass 
system may be a GPS-derived compass system, and the magnetoresponsive compass sensor 
circuitry may be auxiliary to the GPS-derived compass system and may function to provide 
gap filling directional heading data to the GPS-derived compass system. 

When a global positioning system is used to augment a compass sensor system 
utilizing a magnetoresponsive sensor element, or when a magnetoresistive sensor element is 
used to fill in the gaps of or assist functioning of a GPS-derived compass system, the GPS- 
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derived system component and the magnetoresponsive sensor element may be substantially 
co-located (such as within a windshield electronic module (such as the type disclosed in U.S. 
pat application, Ser. No. 09/793,002, filed Feb. 26, 2001 (Attorney Docket DON01 P-869), 
which is hereby incorporated herein by reference)) or they may be in disparate locations of 
5 the vehicle (with interconnection preferably provided via a vehicular network, such as a 
CAN, LIN, MOST or similar vehicular networking protocol/systems or the like). 

The present invention thus may provide a mirror system or mirror mounted vehicle 
information display system, which is operable to display information pertaining to the 
directional heading of the vehicle, the speed of the vehicle, the distance traveled by the 

10 vehicle, the altitude of the vehicle, the highly accurate time and date, and/or the like, all of 
which information or data may be obtained or derived from the global positioning system of 
the vehicle. Optionally, the display for displaying the clock, vehicle speed, etc. may be 
provided at or below the mirror reflective element (or elsewhere at the mirror assembly) or at 
an accessory module or electronic module or pod or the like, and may include a menu or 

15 selection list for a user to access to select which information is to be displayed at the display. 

With reference to FIG. 13, an interior rearview mirror system 500 is shown which 
comprises a GPS-derived compass system (comprising of a global positioning system 551, 
which may comprise a GPS antenna 552 and a GPS receiver / signal processor 554) and a 
magnetoresponsive auxiliary or back up compass sensor 5 1 8 . A microprocessor 519 may 

20 receive data from the global positioning system and may generate directional heading data or 
information for displaying at a vehicle information display 520, while the magnetoresponsive 
compass sensor (for example, a magnetoresistive compass sensor or the like) provides an 
auxiliary compass sensor and is available for filling in gaps in the data and/or assisting in 
providing directional data after cold starts of the vehicle, as discussed above. Preferably, 

25 direction indicative signals as generated by the auxiliary compass sensor 5 1 8 is fed to and 
processed by microprocessor 519. The microprocessor may temporarily process the direction 
indicative signals generated by the auxiliary compass sensor 51 8 to generate directional 
information for displaying at display 520 when the locational data generated by the global 
positioning system 551 is compromised. The GPS-derived compass system of mirror system 

30 500 thus may be the primary or main compass system and may provide or display the 

directional heading of the vehicle (as derived via the global positioning system) at display 
520, while the magnetoresponsive compass sensor 518 may provide the auxiliary compass 
system or gap filling function, and thus may provide a back up compass sensor for the GPS- 
derived compass system. 
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In the illustrated embodiment, mirror system 500 includes an accessory module 510, 
which includes a base portion 510a and a head portion 510b, and an interior rearview mirror 
assembly 514. Head portion 510b of accessory module 510 may include a printed circuit 
board 530, which includes the magnetoresponsive compass sensor 518 (such as one or more 
magnetoresistive sensors, magnetoinductive sensors or the like) and microprocessor 519. 
The microprocessor 519 is in communication with global positioning system 551 and 
receives signals from the global positioning system and generates data or information (such 
as described above) to be displayed at information display 520. As discussed above, by 
deduction of the point-to-point locational movement of the vehicle, the directional heading 
(e.g., N, S, E, W, etc.) of the vehicle can be deduced, and this directional heading information 
(such as N, S, E, W, etc. characters or other icons, indicia or indicators or the like) may be 
displayed to a driver or occupant of the vehicle, such as by display 520 of mirror system 500. 

The printed circuit board 530 may include or may be in communication with 
information display 520, which may comprise multi-functional display, and which may 
comprise a multi-pixel reconfigurable vehicle information display, such as described above. 
As shown in FIG. 13, the multi-functional vehicle information display 520 may be positioned 
at head portion 510b of the accessory module 5 10 and may be viewable above the mirror 
assembly 514. Information display 520 may be selectively operable to display information 
from one or more of the accessories of the accessory module or from other accessories or 
systems of the mirror assembly or mirror system or of the vehicle. For example, user- 
actuable buttons 544 (preferably readily accessible at or near the display 520) may be used 
for menu item selection (such as via stepping through multiple menu items to make a desired 
selection) of one or more accessories or functions that the user desires to have displayed at 
display 520. The menu items to be stepped through via the user-actuable controls or buttons 
544 may at least include a compass octant direction display (e.g., N, S, E, W, etc.), a compass 
angle direction or heading, a clock display (preferably a highly accurate clock display 
including display accuracy to a second), a vehicle velocity display (e.g., mph, kph, etc.), an 
odometer display, a trip odometer display, an elapsed time display and/or the like. The user 
may actuate or depress the control or button multiple times to view the different available • 
functions or displays, and may then select the desired display when that particular display is 
shown in the menu. 

Accessory module 5 10 may further include a photosensor 542 to determine the 
ambient light level surrounding the mirror system, whereby the microprocessor or other 
controls or circuitry may dim or adjust the intensity of the illumination sources or pixels of 
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display 520 in response to ambient sensing photosensor 542, in order to provide for dimming 
of the output of display 520 in darkened lighting conditions, such as at nighttime conditions, 
in order to reduce the intensity of display 520 to reduce glare and distraction and annoyance 
to the driver of the vehicle. 

Accessory module 510 may be generally fixedly mounted at a mounting button 512c 
at the interior surface 'of the windshield 513a of a vehicle, while interior rearview mirror 
assembly 514 may include a mirror mount 512b which mounts to a second mounting button 
or attachment member 51 2d at the accessory module 510, such as in the manner described in 
U.S. pat application, Ser. No. 10/355,454, filed Jan. 31, 2003 by Schofield et al. for 
VEHICLE ACCESSORY MODULE (Attorney Docket DON01 P-1050), which is hereby 
incoiporated herein by reference. A fastener or set screw 5 12e or the like may be provided to 
secure the accessory module 510 to the mounting button 512c. Mirror assembly 514 includes 
a casing 515 and a reflective element 516 adjustably mounted to mirror mount 512b, such as 
via a mounting arm 5 12a and a double ball or single ball mounting arrangement, as is known 
in the mirror art. 

The upper or head portion 5 10b of accessory module 510 includes one or more 

accessories or printed circuit boards 530, 531 positioned therein. Head portion 510b of 

accessory module 510a may be pivotably or movably mounted to the upper end of the base 

portion 510a of accessory module 510, such as at a pivot or swivel joint 510c, and such as 

disclosed in U.S. pat. application, Ser. No. 10/355,454, referenced above. Alternatively, head 

portion 5 1 0b may be fixedly mounted to base portion 5 1 0a. Head portion 5 1 0b may extend 

generally over the mirror case 514 to facilitate viewing and accessing the information display 

520 and/or user actuable buttons or controls 544, 545. In addition to the microprocessor 519 

and magnetoresponsive compass sensor 518, head portion 510b may further include one or 

more accessories on the printed circuit boards 530, 53 1, such as, for example, a forward 

facing camera or imaging sensor 546 (such as for a rain sensor system, an automatic 

headlamp control system, a lane departure warning system, or any other vision or imaging 

system of the vehicle, such as the types discussed below), a microphone 548 (which may be 

positioned at a lower portion of the head portion 510b and generally above the mirror casing 

515 as shown in FIG. 13), garage door opening circuitry 550 (and associated controls or 

buttons 545 for actuating the garage door opening transmitter or the like), and/or any other 

vehicular accessories or systems or functions or the like. The head portion 5 10b may include 

user actuable controls or buttons 545 for selecting or activating and deactivating or 

controlling or adjusting one or more of the accessories. 
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Optionally, and as shown in FIGS. 14 and 15, the vehicle information display 520 of a 
mirror system 500' may be positioned at the reflective element 516' of a mirror assembly 5 14' 
(FIG. 14), or the vehicle information display 520 of a mirror system 500" may be positioned 
at a bezel portion or chin portion 515a (FIG. 15) of a mirror assembly 514" (optionally, the 
display may otherwise be positioned elsewhere around me bezel portion, such as, for 
example, at the eyebrow portion of the rnirror assembly or the like), while the controls and/or 
circuitry for the display system may be positioned within the mirror casing 515 (such as at or 
near the display 520) and/or at the accessory module or windshield electronic module 510' or 
the like remote from the mirror assembly 514', 514". The mirror assemblies and accessory 
modules of FIGS. 13-15 are otherwise substantially similar to one another, such that a 
detailed discussion of the similar components will not be repeated for each assembly. The 
common components of the accessory modules and mirror assemblies shown in FIGS. 13-15 
are shown with common reference numbers. 

As discussed above, the mirror assembly 514', 514" may mount on a mounting button 
5 12d positioned at or protruding from an accessory module or windshield electronic module 
510' which, in turn, may be mounted to an interior portion of the vehicle, such as to a 
mounting button 512b at the interior surface of the windshield 513a or to the headliner 513b 
or overhead console or the like. In such applications, it is envisioned that the communication 
link between the controls and the display system may be provided by a wireless data 
communication link 556 (such as a wireless communication link of the type disclosed in U.S. 
pat. application, Ser. No. 09/839,678, filed Apr. 20, 2001 by McCarthy et al. for VEHICLE 
MIRROR ASSEMBLY COMMUNICATING WTRELESSLY WITH VEHICLE 
ACCESSORIES AND OCCUPANTS (Attorney Docket DON01 P-902), which is hereby 
incorporated herein by reference). The wireless data communication link 556 may include a 
transceiver 556a at the accessory module 510', and another transceiver 556b at the mirror 
casing 515, such as at a printed circuit board 533 positioned at or along a rear surface of the 
reflective element. The wireless data communication transceiver 556a may emit a signal, 
such as an infrared signal or a radio frequency (RF) signal or the like, from the windshield 
electronic module or the like to the transceiver 556b at the mirror housing to communicate 
' data or control functions thereto. For example, the wireless communication link may 
communicate data from the microprocessor 519 to the display or display system 520, or may 
communicate data from the microprocessor (or from the global positioning system or other 
system or accessory) to other circuitry or accessories or displays positioned at the mirror 
assembly. The mirror assembly then only requires a power supply, such as a 12 volt power 
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supply via a wire from the vehicle or accessory module, to power the functions or accessories 

or circuitry at the mirror assembly (optionally, the mirror assembly may include a battery 

power source or supply to obviate the need for a separate power connection). The wireless or 

infrared link thus avoids the need for a multi-wire data cable or the like between the 

accessory or electronic module and the mirror housing to provide communication and control 

of the accessories, functions or circuitry at the mirror assembly. The wireless communication 

link thus may allow the vehicle manufacturer to purchase a common windshield electronic 

module having the wireless or infrared link, and then associate the module with the 

appropriate display device, which may be at the mirror housing or at the instrument panel or 

at the overhead console or the like, via adjusting the aim or direction of the wireless link 

transceiver at the module so it is properly received by a corresponding transceiver at the 

display device. The wireless link thus facilitates interchangeably of the electronic modules 

and mirror assemblies, depending on the desired accessories, features or functions of the 

mirror system. For embodiments where a gyroscope is included to augment the global 

positioning system during periods when satellite inputs may be temporarily lost or 

compromised, the gyroscope can provide exact navigational guidance, and thus is a preferred 

inclusion should a turn-by-turn navigational feature or function be used or provided within 

the vehicle, such as navigation systems of the types disclosed in U.S. Pat. No. 6,477,464, and 

U.S. provisional applications, Ser. No. 60/405,392, filed Aug. 23, 2002 by McCarthy for 

VEHICLE NAVIGATION SYSTEM FOR USE WITH A TELEMATICS SYSTEM 

(Attorney Docket DON01 P-1019); and Ser. No. 60/406,166, filed Aug. 27, 2002 by Taylor 

et al. for VEHICLE NAVIGATION SYSTEM FOR USE WITH A TELEMATICS SYSTEM 

(Attorney Docket DON01 P-1022), which are hereby incorporated herein by reference. 

As shown in FIGS. 14 and 15, the mirror case 515 may include other accessories or 

functions on the printed circuit board 533, such as a photosensor or the like 558 (such as for 

determining ambient light levels or for determining glare at the reflective element), 1 

electrochromic reflective element controls or circuitry 560 (for applications having an 

electrochromic reflective element), or other accessories or functions or features which may 

desirably be located at or within the mirror case. The sensors or accessories or controls may 

be positioned behind the mirror reflective element or may be positioned elsewhere at or 

within the casing, such as at the bezel or chin portion 515a of the mirror case 515. As shown 

in FIG. 14, the vehicle information display 520 may be positioned at the reflective element 

516', and may be operable to project or emit illumination or information through the 

reflective element (such as through a transflective electrochromic reflective element such as 
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discussed below or through a port or transparent window or region formed or etched in the 
reflective coating of the reflective element) for viewing by the driver or occupant of the 
vehicle. Optionally, as shown in FIG. 15, the vehicle information display 520 may be 
positioned at a chin or bezel portion 515a of the mirror case 515, and may include one or 
more user actuable controls or buttons at or near the information display. Optionally, as 
discussed above, the information display may be located at an accessory module or pod or the 
like at or near the interior rearview mirror assembly. The vehicle information display thus is 
associated with or adjacent to the interior rearview mirror assembly. 

The information display 520 may comprise any of the types of displays described 
above, and may have multiple independently energizable LEDs, or may comprise a multi- 
pixel reconfigurable display, or the like. Optionally, and in addition to the vehicle 
information display 520 at the mirror assembly, the head portion 510a of the accessory 
module 510' may also include another information display 521a (FIGS. 14 and 15) and/or the 
circuit board 533 at the reflective element may include another information display 521b 
(which may project information through the reflective element, such as through a 
substantially transparent window formed in the reflective coating or through an electro-optic 
reflective element, such as a transflective electro-optic reflective element) to display other 
information to the driver or occupant of the vehicle. 

Although shown and described as being positioned at an accessory module of a mirror 
system, clearly, the components of the global positioning system of the vehicle (i.e., the 
antenna and/or receiver/processor) can be located anywhere in the vehicle, such as in an 
instrument panel area, console, overhead console, or elsewhere, without affecting the scope 
of the present invention. Communication from the global positioning system to the upper 
windshield region at or adjacent to the rearview mirror assembly can be via a wire connection 
or a wireless communication. Preferably, the communication is via a bus or a vehicle 
network connection, such as a CAN, LIN, MOST or similar vehicular networking 
protocol/systems or nodes or the like, such as Bluetooth, SCP, UBP, Jl 850, CAN J2284, Fire 
Wire 1394 and/or the like. The microprocessor and/or display may be positioned at or 
adjacent to the rearview mirror assembly, such as in the mirror assembly or in the accessory 
module or pod or the like. 

Also, although shown and described as having an accessory module and an interior 
rearview mirror assembly mounted to the accessory module (as shown in FIGS. 13-15), the 
mirror system of the present invention may include other forms of accessory modules or 
pods, such as a unitary pod or module, or a pod or module which attaches to the mirror mount 
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(which in turn mounts to or attaches to a mounting button at the windshield or headliner or 
overhead console or other interior portion of the vehicle), without affecting the scope of the 
present invention. 

Optionally, the printed circuit board of the compass or mirror system (such as a 
printed circuit board of a compass module or pod or a printed circuit board of the mirror 
assembly) of the present invention may include another display element along or partially 
along an edge of the board and may include one or more user-actuatable controls or buttons 
near or adjacent to the display element. The display element may be any type of display, 
such as a vacuum fluorescent (VF) display, a light emitting diode (LED) display, an 
electroluminescent (EL) display, a liquid crystal display (LCD), a video screen display or the 
like, and may be operable to display various information (as discrete characters, icons or the 
like, or in a multi-pixel manner) to the driver of the vehicle, such as passenger side inflatable 
restraint (PSIR) information, tire pressure status, and/or the like. The buttons may be for 
actuating or controlling various accessories or controls or components associated with the 
vehicle, such as for a compass calibration setting or zone setting, a telematics actuation, a 
garage door opener, an electronic toll control (such as disclosed in U.S. pat. application, Ser. 
No. 09/793,002, filed Feb. 26, 2001 by Schofield et al. for VIDEO MIRROR SYSTEMS 
INCORPORATING AN ACCESSORY MODULE (Attorney Docket DON01 P-869), which 
is hereby incorporated herein by reference), and/or the like, or may be for switching the 
display between various functions or modes, without affecting the scope of the present 
invention. The mirror casing may include appropriate openings, such that the display 
element is visible through one opening, while the buttons or controls may partially protrude 
through other corresponding openings when an appropriate circuit board is installed within 
the mirror casing. 

Optionally, the printed circuit board, or the mirror assembly (or tie compass module 

or an accessory module associated with the mirror assembly), may include other accessories, 

such as a rain sensor (such as the type disclosed in commonly assigned U.S. Pat. Nos. 

6,320,176; 6,353,392 and 6,313,454, which are hereby incorporated herein by reference), an 

image sensor (such as a video camera, such as a CMOS imaging array sensor, a CCD sensor 

or the like, such as the types disclosed in commonly assigned, U.S. Pat. Nos. 5,550,677; 

6,097,023 -and 5,796,094, which are hereby incorporated herein by reference), a temperature 

sensor (such as a contact temperature sensor for measuring the temperature at or of the 

windshield), an antenna, or any other sensor or device. For example, the mirror assembly 

may include a forward facing video image sensor or system, which may include an intelligent 
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rain sensor (such as the type disclosed in commonly assigned U.S. Pat. Nos. 6,320,176; 
6,353,392 and 6,313,454, which are hereby incorporated herein by reference), an image or 
vision system (including an imaging sensor, such as a video camera, such as a CMOS 
imaging array sensor, a CCD sensor or the like, such as the types disclosed in commonly 
assigned, U.S. Pat. Nos. 5,550,677; 6,097,023 and 5,796,094, and U.S. pat. application, Ser. 
No. 10/422,378, filed Apr. 24, 2003 by Schofield for IMAGING SYSTEM FOR VEHICLE 
(Attorney Docket DON01 P-1074), which are hereby incorporated herein by reference), an 
intelligent headlamp controller (such as the type disclosed in U.S. Pat. No. 5,796,094 and/or 
in U.S. pat. application, Ser. No. 10/355,454, filed Jan. 31, 2003 by Schofield et al. for 
VEHICLE ACCESSORY MODULE (Attorney Docket DON01 P-1050), which are hereby 
incorporated herein by reference), an intelligent lane departure warning system, such as the 
type disclosed in U.S. pat. application, Ser. No. 10/427,051, filed Apr. 30, 2003 by Pawlicki 
et al. for OBJECT DETECTION SYSTEM FOR VEHICLE (Attorney Docket DON01 P- 
. 1075), which is hereby incorporated herein by reference, and/or the like. In applications 
where the mirror assembly includes or is associated with an automatic headlamp control 
system, it is envisioned that the display of the mirror system may include or provide a high 
beam / low beam indicator (such as an icon or indicia indicative of the high beams being 
activated, such as a blue headlamp indicia or the like) to indicate the status of the high beams 
of the vehicle to the driver or occupant of the vehicle. 

Optionally, the mirror assembly or compass or accessory or electronic module of the 
present invention may include one or more displays, such as a text display, an icon display, a 
display on demand type display (such as may be implemented with a transflective reflective 
element, such as described in U.S. pat. application, Ser. No. 09/793,002, filed Feb. 26, 2001, 
entitled VIDEO MIRROR SYSTEMS INCORPORATING AN ACCESSORY MODULE 
(Attorney Docket DON01 P-869) and in U.S. Pat. Nos. 5,668,663 and 5,724,187, the entire 
disclosures of which are hereby incorporated by reference herein), such as a video or touch 
screen interface display, or the like, and/or one or more sensors or other accessories, such as a 
biometric imager, such as for fingerprint authentication or the like, an infrared sensor, such as 
a zonal temperature sensor, such as suitable for an auto climate control, a forward facing 
image sensor, such as described above, a rearward facing image sensor (such as for biometric 
imaging (such as for face recognition, iris recognition or the like), seat height or position 
detection, drowsiness detection, safety / restraints object detection and position, emergency 
response image capture system, intrusion detection or the like), an electronic field sensor 
(such as the type disclosed in commonly assigned U.S. pat. application, Ser. No. 09/992,119, 
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filed Nov. 14, 2001 by.McCarthy et al. for VEHICLE COMPARTMENT OCCUPANCY 
DETECTION SYSTEM (Attorney Docket DON01 P-941), which is hereby incorporated 
herein by reference), a microphone (such as the type disclosed in commonly assigned U.S. 
Pat. Nos. 6,243,003 and 6,278,377, and/or U.S. pat application, Ser. No. 09/466,010, filed 

5 Dec. 1 7, 1 999 by DeLine et al. for INTERIOR REARVIEW MIRROR SOUND 

PROCESSING SYSTEM, now U.S. Pat No. 6,420,975 (Attorney Docket DON01 P-787), 
which are hereby incorporated herein by reference), which may be mounted at an upper 
portion of the mirror assembly and/or at the module. The display and/or accessories may be 
associated with a communication system, a speaker, a telematics module (which may include 

10 a GPS module, a wireless communication module, an human/machine interface (HMI), a 
display, such as an LED display, a dot matrix display, an alpha numeric display, a video 
displayor the like, and/or a microphone, which may be operable for speech or voice 
recognition, noise reduction or noise cancellation), a humidity sensor, a remote keyless entry 
sensor, a tire pressure monitoring system (TPMS), an electronic toll collection sensor, an 

15 intelligent headlamp control, user interface controls (such as buttons, switches or the like for 
controlling various accessories of the vehicle, such as a sunroof, a communication system, 
lamps, security systems, displays or the like) or any other accessories, sensors, lights, 
indicators, displays or the like which may be suitable for mounting or positioning at or within 
the interior rearview mirror assembly or accessory module. The interior rearview mirror 

20 assembly and/or compass or accessory module may also provide for glare reduction 
characteristics of the reflective element of the rearview mirror assembly. 

The accessories or components of the interior rearview mirror assembly or the 
compass or accessory or electronic module may be connected to the vehicle electronic or 
communication systems and may be connected via various protocols or nodes, such as 

25 Bluetooth, SCP, UBP, J1850, CAN J2284, Fire Wire 1394, MOST, LIN and/or the like, 
depending on the particular application of the interior rearview mirror assembly and/or 
compass module of the present invention. The interior rearview mirror assembly and/or 
compass module may be electronically integrated with the vehicle electrical and/or control 
systems. For example, the interior rearview mirror assembly may connect to a sunroof 

30 control, rain sensor control, mass motion sensor, roof lighting control, microphone / ceil 
phone control,- climate control, and/or the like. 

The interior rearview mirror assembly and/or accessory module may also include user 
interface controls, such as buttons, switches or the like, displays, indicators, microphones, 

60 



WO 03/105099 PCT/US03/17804 

speakers or the like. Some of these may be provided at or along a display or interface area at 
or above me mirror. 

The interior rearview mirror assembly and/or the compass module of the present 
invention may include lights, and may be a modular rearview mirror assembly, such as 
described in U.S. Pat. No. 6,124,886, which is hereby incorporated herein by reference, or 
may have various other accessories, such as disclosed in U.S. Pat. No. 6,222,460, which is 
hereby incorporated herein by reference. 

Optionally, the interior rearview mirror assembly or compass or accessory module of 
the present invention may include a network bus, such as a CAN bus or a LIN bus, such as 
disclosed in U.S. Pat. No. 6,291,905, which is hereby incorporated herein by reference. The 
network bus may be operable to communicate with other systems of the vehicle, such as with 
accessories or elements of an accessory module, such as an accessory module of the type 
disclosed in commonly assigned U.S. Pat. Nos. 6,243,003; 6,278,377 and 6,420,975; U.S. 
pat. applications, Ser. No. 10/054,633, filed Jan. 22, 2002 by Lynam et al. for VEHICULAR 
LIGHTING SYSTEM (Attorney Docket DON01 P-962); U.S. pat. application, Ser. No. 
10/355,454, filed Jan. 3 1, 2003 by Schofield et al. for VEHICLE ACCESSORY MODULE 
(Attorney Docket DON01 P-1050); and/or International Publication No. WO 01/64481, 
published Sep. 7, 2001 (Attorney Docket DON01 FP-869(PCT)), which are all hereby 
incorporated herein by reference. 

Optionally, it is envisioned that the compass system of the present invention may be 
implemented with an electrochromic rearview mirror assembly, preferably utilizing a solid 
polymer matrix electrochromic medium, such as described in U.S. Pat. No. 5,910,854, which 
is hereby incorporated herein by reference. The network bus of the interior rearview mirror 
assembly may then be in communication with the reversing system of the vehicle, such that 
the interior rearview mirror assembly knows when the vehicle is shifted into reverse. The bus 
may then be operable to disable the electrochromic dimming of the mirror when the vehicle is 
in reverse, as is desired and known in the art. 

The mirror system or interior rearview mirror assembly and/or compass or accessory 

module of the present invention may then include electrochromic control circuitry for 

controlling the reflectivity of an electrochromic mirror. The circuitry may include a rearward 

viewing glare detector or sensor and a forward viewing and/or sideward viewing ambient 

light detector or sensor, such as described in U.S. Pat No. 4,793,690, which is hereby 

incorporated herein by reference, or may include a single sensor, such as described in U.S. 

Pat No. 5,1 93,029, which is hereby incorporated herein by reference. The output of the 
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circuitry may control an outside electrochromic mirror as well as the interior rearview 
electrochromic mirror. It is further envisioned that the circuitry may control an outside 
electrochromic mirror, while the interior rearview mirror assembly may be a prismatic mirror, 
without affecting the scope of the present invention. 
5 Further, automatic dimming circuitry used in the electrochromic mirror assembly 

and/or in the compass module of the present invention may utilize one or more (typically 
two) photosensors to detect glaring and/or ambient lighting. For example, a silicon 
photosensor, such as a TSL235R Light-to-Frequency converter (available from Texas 
Advanced Optoelectronic Solutions Inc. of Piano, Tex.), may be used as such a photosensor. 

10 Such light-to-frequency converters comprise the combination of a silicon photodiode and a 
current-to-frequency converter on a single monolithic CMOS integrated circuit. 

The mirror system of the present invention may include use of a blue or ultraviolet 
light emitting LED that emits UV and/or blue radiation (typically below about 400 nm in 
wavelength or thereabouts) into a specialized filter material (interposed as described above 

15 between the light source and the rear of the reflective element), and with the specialized filter 
material (typically a polymeric film or layer) including an organic or inorganic compound 
that fluoresces and/or phosphoresces in a color different than the color emitted by the LED 
light source. Thus, for example, a blue or blue-green fluorescing moiety can be included in 
the filter that, when irradiated with radiation from an ultraviolet LED, glows with a blue or 

20 blue-green color so that the driver, when viewing the "N" cardinal direction, for example, as 
etched or otherwise created or formed on the mirror reflective element, sees M N" in a blue or 
blue-green color. Likewise for other colors in the visible spectrum. 

It is further envisioned that the interior rearview mirror assembly may include a 
transflective one way mirror element, such as disclosed in commonly assigned U.S. pat. 

25 application, Ser. No. 10/054,633, filed Jan. 22, 2002 by Lynametal. for VEHICULAR 

LIGHTING SYSTEM (Attorney Docket DON01 P-962), which is hereby incorporated herein 
by reference. Preferably, the mirror reflective element (behind which a video display screen 
may be disposed so that the image displayed is visible by viewing through the mirror 
reflective element) of the interior mirror assembly comprises a transflective mirror reflector 

30 such that the mirror reflective element is significantly transmitting to visible light incident 

from its rear (i.e. the portion furthest from the driver in the vehicle), with at least about 1 5% 

transmission preferred, at least about 20% transmission more preferred and at least about 

25% transmission most preferred, while simultaneously, the mirror reflective element is 

substantially reflective to visible light incident from its front (i.e. the position closest to the 
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driver when the interior mirror assembly is mounted in the vehicle), with at least about 60% 
reflectance preferred, at least about 70% reflectance more preferred and at least about 75% 
reflectance most preferred. Preferably, a transflective electrochromic reflective mirror 
element is used (such as is disclosed in U.S. pat application, Ser. No. 09/793,002, filed Feb. 
26, 2001, entitled VIDEO MIRROR SYSTEMS INCORPORATING AN ACCESSORY 
MODULE (Attorney Docket DON01 P-869) and in U.S. Pat. Nos. 5,668,663 and 5,724,187, 
the entire disclosures of which are hereby incorporated by reference herein) that comprises an 
electrochromic medium sandwiched between two substrates. 

The interior rearview mirror assembly may include a display on demand (DOD) 
display (such as disclosed in commonly assigned, U.S. pat application, Ser. No. 10/054,633, 
filed Jan. 22, 2002 by Lynam et al. for VEHICULAR LIGHTING SYSTEM (Attorney 
Docket DON01 P-962), U.S. pat application, Ser. No. 09/793,002, filed Feb. 26, 2001, 
entitled VIDEO MIRROR SYSTEMS INCORPORATING AN ACCESSORY MODULE 
(Attorney Docket DON01 P-869) and in U.S. Pat. Nos. 5,668,663 and 5,724,187, the entire 
disclosures of which are hereby incorporated by reference herein) which may comprise two 
or more displays located in the mirror assembly. Optionally, when the left turn signal is 
turned on, a blind spot / lane change aid camera view or hazard indication may be displayed 
in the mirror (preferably via a display on demand indicia or display). 

Also, the interior rearview mirror system may include ultra small information 
displays, such as are disclosed in U.S. pat. application, Ser. No. 10/225,851, filed Aug. 22, 
2002 by Burgner for VEHICLE INFORMATION DISPLAY (Attorney Docket DON01 P- 
993), the entire disclosure of which is hereby incorporated by reference herein. Such ultra- 
small displays may be of a transmissive-type or a reflective type. For example, the ultra 
small liquid crystal display (LCD) available from Kopin Corporation of Taunton, Mass. is a 
transmissive type. Kopin Corporation utilizes silicon-on-insulator SOI wafers to build 
transmissive displays. Kopin Corporation's product utilizes thin monocrystal silicon thin film 
transistors Si-TFT of several microns peeled off from the circuit board to filter out light, and 
employs a field sequential method, which shows images in accordance with sequentially 
changing red, green, and blue. The display has a high degree of transmissivity because it 
does not need color filters. Image quality depends on color purity of the light emitting diode 
used as the illumination source: 

Therefore, the compassized interior rearview mirror system of the present invention 
provides for the addition or implementation of a compassized reflective element within a 
casing of an interior rearview mirror assembly, with minimal invasiveness if any at all to the 
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overall complete mirror assembly design. The compass system and reflective element 
combination of the present invention may allow for easy installation of the compass system 
within the mirror casing, since the compass system may be installed as the reflective element 
is snapped into place at or within the mirror casing. The compass system may thus be 
5 implemented within a prismatic interior rearview mirror assembly at generally the same cost, 
with respect to design and tooling costs and the like of the mirror assembly, as a non- 
compassized mirror assembly. The compass system and printed circuit board may thus be 
implemented in a low cost, double ball mounted prismatic mirror assembly, thereby 
providing a compass system for non-luxury vehicles. 

10 Additionally, the accessory module and display at an interior rearview mirror 

assembly in accordance with the present invention provides for the addition or 
implementation of a compassized reflective element within a casing of a mirror assembly, 
with minimal invasiveness if any at all to the overall complete mirror assembly design. The 
compass system and reflective element combination of the present invention may allow for 

15 easy installation of the compass system at the mirror mount, while the display may be 
positioned at the reflective element The compass circuitry may be in electrical 
communication with the display illumination sources or light emitting diodes and may be 
operable to energize each of the illumination sources via energ izing a single wire associated 
with each illumination source. The compass or accessory module of the present invention 

20 may also include electro-optic control circuitry for automatically dimming an electro-optic or 
electrochromic reflective element Such an electro-optic reflective element may be provided 
within the mirror housing and may be connected to the control circuitry of the compass 
module to provide electro-optic function to a low cost mirror assembly, which otherwise does 
not include such circuitry. The compassized mirror system may thus be implemented in a 

25 low cost, double ball mounted prismatic mirror assembly, thereby providing a compass 
system for non-luxury vehicles. 

The present invention may also provide a GPS-derived compass system for deducing 
or providing and displaying directional heading data or information to a driver or occupant of 
the vehicle. The mirror system may include a magnetoresponsive sensor which may function 

30 as an auxiliary or back up to the GPS-derived compass system when the global positioning 

system of the vehicle is not generating an appropriate signal or input to the GPS-derived 

compass system. The auxiliary compass sensor thus ensures consistency of the directional 

heading information being displayed. Because the GPS-derived compass system may 

function as the primary compass system and may function to calibrate the magnetoresponsive 
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sensor, compass control circuitry and calibration algorithms and circuitry are not required. 
The GPS-derived compass system may extract or derive other data or information from the 
global positioning system of the vehicle and may selectively display such other vehicle 
information to the driver or occupant of the vehicle. 

Changes and modifications in the specifically described embodiments can be carried 
out without departing from the principles of the present invention, which is intended to be 
limited only by the scope of the appended claims, as interpreted according to the principles of 
patent law. 
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The embodiments of the invention in which an exclusive property or privilege is 
claimed are defined as follows: 



1 . An interior rearview mirror system for a vehicle comprising: 

an interior rearview assembly having a mirror casing and a reflective element, said 
mirror casing being adjustable relative to an interior portion of the vehicle; and 

a compass system comprising a compass sensor, a microprocessor and a display 
viewable by a driver of the vehicle, said compass system being operable to display directional 
information indicative of a directional heading of the vehicle to a driver of the vehicle, said 
display comprising a plurality of at least partially light transmissive ports formed in a 
reflective coating of said reflective element, said display comprising a plurality of 
illumination sources positioned behind and generally aligned with corresponding ones of said 
plurality of ports, said microprocessor being positioned remote from said mirror casing and 
being electrically connected to said illumination sources, said microprocessor being operable 
to at least one of directly energize each of said illumination sources independently and 
directly energize two or more of said illumination sources in combination to provide 
illumination through one or more respective ones of said ports to convey the directional 
information to the driver of the vehicle. 

2. ' The interior rearview mirror system of claim 1, wherein said microprocessor is 
electrically connected to each of said illumination sources via a respective wire connecting 
between a respective output of said microprocessor and the respective illumination source. 

3 . The interior rearview mirror system of claim 1 , wherein said display comprises four 
illumination sources and said ports comprise four ports formed in said reflective coating 
corresponding to four cardinal directional ports. 

4. The interior rearview mirror system of claim 3, wherein each of said illumination 
sources is positioned within the casing and aligned with and behind a respective one of said 
four ports formed in said reflective coating. 

5. The interior rearview mirror system of claim 4, wherein at least one of said 
illumination sources is energizable to illuminate the appropriate at least one of said ports to 
convey the directional heading information. 
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6. The interior rearview mirror system of claim 1 , wherein said display comprises eight 
illumination sources and said ports comprise eight ports formed in said reflective coating 
corresponding to four cardinal directional ports and four intercardinal directional ports. 

7. The interior rearview mirror system of claim 6, wherein each of said illumination 
sources is positioned within the casing and aligned with and behind a respective one of said 
eight ports formed in said reflective coating. 

8 . The interior rearview mirror system of claim 7, wherein one of said illumination 
sources is energizable to illuminate said respective port to convey the directional information. 

9. The interior rearview mirror system of claim 1 , wherein said mirror casing is 
pivotable about a pair of pivots via a double ball mounting arrangement at the interior portion 
of the vehicle. 

10. The interior rearview mirror system of claim 1 , wherein said display includes at least 
four illumination sources mounted on a printed circuit board, said printed circuit board being 
arranged behind said reflective element such that each of said at least four illumination 
sources is positioned behind and aligned with a respective one of said ports formed in said 
reflective coating of said reflective element. 

11. The interior rearview mirror system of claim 10, wherein each of said illumination 
sources is energized by said microprocessor via a respective wire connecting the respective 
mumination source with a respective output of said microprocessor to individually provide 
illumination through a respective one of said ports. 

12. The interior rearview mirror system of claim 10, wherein said microprocessor is 
operable to directly energize one or more of said illumination sources to display the 
directional information 

13. The interior rearview mirror system of claim 12, wherein said microprocessor is 
selectably operable to directly energize one or more of said illumination sources to display 
other information to the driver. 
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14. The interior rearview mirror system of claim 1 2, wherein said microprocessor is 
operable to adjust an intensity of said illumination sources in response to at least one 
photosensor. 

15. The interior rearview mirror system of claim 1 4, wherein said reflective element 
comprises an electn>optic reflective element, said microprocessor being operable to control 
said electro-optic reflective element of the interior rearview mirror assembly in response to 
said at least one photosensor. 

16. The interior rearview miiTor system of claim 1, wherein said illumination sources are 
positioned within said casing. 

1 7. The interior rearview mirror system of claim 1 6, wherein said compass system 
comprises compass circuitry, said compass circuitry being positioned at a compass module 
positioned at said interior rearview mirror assembly. 

18. The interior rearview mirror system of claim 1 7, wherein said microprocessor is 
positioned at said compass module. 

1 9. The interior rearview mirror system of claim 1, wherein said compass system is 
operable in' conjunction with a global positioning system of the vehicle. 

20. The interior rearview mirror system of claim 1 9, wherein said global positioning 
system is operable to at least one of calibrate said compass system, indicate a zone in which 
the vehicle is located, and provide a directional heading indication in situations where said 
compass sensor is adversely affected. 

2 1 . An interior rearview mirror system for a vehicle comprising: 

an interior rearview mirror assembly having a mirror casing and a reflective element, 
said mirror casing being adjustable relative to an interior portion of a vehicle; 

a compass module generally fixedly mountable at a mounting portion of said interior 
rearview mirror assembly, said compass module comprising a compass sensor and compass 
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circuitry, said compass circuitry receiving an input from said compass sensor and 
determining a directional heading of the vehicle in response to said input; and 

a display, said display being positioned at said reflective element of said interior 
rearview mirror assembly, said display comprising a plurality of light transmissive ports 
formed at said reflective element and a plurality of illumination sources, said illumination 
sources being positioned generally adjacent to respective ones of said ports and being 
actuatable to emit illumination through said respective ones of said ports, each of said 
illumination sources being in electrical communication with said compass circuitry via a 
respective wire, said compass circuitry being operable to energize an appropriate one of said 
ill umin ation sources via said respective wire associated with the appropriate one of said 
illumination sources to indicate the directional heading of the vehicle at said display. 

22. The interior rearview mirror system of claim 21, wherein said reflective element 
comprises a prismatic reflective element. 

23 . The interior rearview mirror system of claim 2 1 , wherein said reflective element 
comprises an electro-optic reflective element. 

24. The interior rearview mirror system of claim 23, wherein said compass module 
comprises electro-optic control circuitry, said electro-optic control circuitry being operable to 
control said electro-optic reflective element of the interior rearview mirror assembly. 

25. The interior rearview mirror system of claim 21, wherein said display comprises eight 
ports and eight illumination sources, said compass circuitry being operable to independently 
energize one of said eight illumination sources to indicate the directional heading of the 
vehicle. 

26. The interior rearview mirror system of claim 2 1 , wherein said display comprises four 
ports and four illumination sources, said compass circuitry being operable to independently 
energize at least one of said four illumination sources to indicate the directional heading of 
the vehicle. 
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27. The interior rearview mirror system of claim 21, wherein said compass circuitry is 
selectably operable to energize at least one of said iUumination sources to indicate other 
information at said display. 

28. The interior rearview mirror system of claim 27, wherein said display includes a 
calibration indicator for indicating when said compass circuitry is in a calibration mode, said 
compass circuitry being selectably operable to energize said calibration indicator and at least 
one of said illumination sources to indicate other information at said display. 

29. The interior rearview mirror system of claim 21, wherein said compass circuitry 
includes a microprocessor in electrical communication with said iUumination sources, said 
microprocessor being operable to directly actuate said iUumination sources to indicate the 
directional heading of the vehicle. 

30. The interior rearview mirror system of claim 29, wherein at least one of said compass 
module and said interior rearview mirror assembly include at least one photosensor, said 
microprocessor being operable to adjust an intensity of said illumination sources in response 
to said at least one photosensor. 

31. The interior rearview mirror system of claim 30, wherein said reflective element 
comprises an electro-optic reflective element and said compass module includes electro-optic 
control circuitry, said microprocessor being operable to control said electro-optic reflective 
element of the interior rearview mirror assembly in response to said at least one photosensor. 

32. The interior rearview mirror system of claim 21, wherein said ports are defined by 
areas of said reflective element where a reflective coating has been removed, said 
illumination sources operable to project illumination through said reflective element at 
respective ones of said ports. 

33. The interior rearview mirror system of claim 21, wherein said compass circuitry is 
operable in conjunction with a global positioning system of the vehicle. 

34. The interior rearview mirror system of claim 3 1 , wherein said global positioning 

system is operable to at least one of caUbrate said compass circuitry, indicate a zone in which 
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the vehicle is located, and provide a directional heading indication in situations where said 
compass sensor is adversely affected. 

35. An interior rearview mirror system for a vehicle comprising: 

an interior rearview mirror assembly having a mirror casing and a reflective element, 
said mirror casing being adjustable relative to an interior portion of a vehicle; 

a microprocessor and a compass sensor positioned at a compass pod positioned at or 
5 near said interior rearview mirror assembly, said compass pod being generally fixedly 
positioned relative to the vehicle; and 

a compass display at said reflective element of said interior rearview mirror assembly, 
said compass display including a plurality of ports formed at said reflective element and a 
plurality of illumination sources positioned within said casing and behind said reflective 
10 element and generally aligned with said plurality of ports, said microprocessor being operable 
to provide electrical power to an appropriate one or more of said illumination sources of said 
display via one or more wires to project illumination through an appropriate one or more of 
said ports to display directional information indicative of the directional heading of the 
vehicle to a driver of the vehicle. 

36. The interior rearview mirror system of claim 3 5, wherein said microprocessor is operable 
to directly energize an appropriate one of said illumination sources via a respective wire of said 
one or more wires to indicate the directional information at said display. 

37. The interior rearview mirror system of claim 35, wherein said display comprises eight 
illumination sources and eight ports, said microprocessor being operable to independently 
actuate one of said eight illumination sources to indicate the directional information. 

38. The interior rearview mirror system of claim 35, wherein said display comprises four 
illumination sources and four ports, said microprocessor being operable to independently actuate 
at least one of said four illumination sources to indicate the directional information. 

39. The interior rearview mirror system of claim 35, wherein said reflective element 
comprises a prismatic reflective element. 
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40. The interior rearview mirror system of claim 35, wherein said reflective element 
comprises an electro-optic reflective element 

41 . The interior rearview mirror system of claim 40, wherein said microprocessor comprises 
electro-optic control circuitry, said microprocessor being operable to control said electro-optic 
reflective element. 

42. The interior rearview mirror system of claim 4 1 , wherein said microprocessor is operable 
to control said electro-optic reflective element in response to at least one photosensor of said 
interior rearview mirror system. 

43. The interior rearview mirror system of claim 42, wherein said microprocessor is operable 
to adjust an intensity of said illumination sources in response to said at least one photosensor. 

44. The interior rearview mirror system of claim 3 5, wherein said compass circuitry is 
selectably operable to energize at least one of said illumination sources to indicate other 
information at said display. 

45. The interior rearview mirror system of claim 44, wherein said display includes a 
calibration indicator for indicating when said compass circuitry is in a calibration mode, said 
compass circuitry being selectably operable to energize said calibration indicator and at least one 
of said illumination sources to indicate other information at said display. 

46. The interior rearview mirror system of claim 35 including a second display, said 
microprocessor being operable to control said second display. 

47. The interior rearview mirror system of claim 46, wherein said second display is 
positioned at said reflective element. J 

48. The interior rearview mirror system of claim 46, wherein said second display is 
positioned at said compass pod. 

49. The interior rearview mirror system of claim 46, wherein said second display comprises 
at least one of a temperature display, a tire pressure status display, a passenger side inflatable 
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restraint status display, a time display, a seat belt status display, a door status display, an 
accessory status display and a light source. 

50. The interior rearview mirror system of claim 49, wherein said second display comprises 
a temperature display and said microprocessor is operable to control said temperature display in 
response to a temperature sensor input. 

5 1 . The interior rearview mirror system of claim 3 5, wherein said ports are defined by areas 
of said reflective element where a reflective coating has been removed, said illumination sources 
operable to project illumination through said reflective element at respective ones of said ports. 

52. The interior rearview mirror system of claim 35, wherein said microprocessor is operable 
in conjunction with a global positioning system of the vehicle. 

53 . The interior rearview mirror system of claim 52, wherein said global positioning system 
is operable to at least one of calibrate said microprocessor, indicate a zone in which the vehicle 
is located, and provide a directional heading indication in situations where said compass sensor 
is adversely affected. 

54. An interior rearview mirror system comprising: 

an interior rearview assembly having a mirror casing and a reflective element, said 
mirror casing being adjustable relative to an interior portion of a vehicle; 

a global positioning system of the vehicle, said global positioning system generating 
5 locational data; 

a magnetoresponsive sensor, said magnetoresponsive sensor generating direction 
indicative signals; 

a microprocessor, said microprocessor processing at least one of said locational data and 
said direction indicative signals and generating directional heading information indicative of the 
10 directional heading of the vehicle; and 

a display associated with or adj acent to said interior rearview mirror assembly and 
viewable by the driver of the vehicle, said display displaying said directional heading 
information, said microprocessor temporarily processing said direction indicative signals 
generated by said magnetoresponsive sensor to generate said directional heading information 
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15 when said locational data generated by said global positioning system is compromised, thereby 
ensuring consistency of said directional heading information being displayed. 

55. The interior rearview mirror system of claim 54, wherein said microprocessor is operable 
to temporarily process said direction indicative signals to generate said directional heading 
information in response to at least one of a cold start 'of the vehicle and a satellite signal to said 
global positioning system being interrupted or compromised. 

56. The interior rearview mirror system of claim 54, wherein said global positioning system 
includes a gyroscope. 

57. The interior rearview mirror system of claim 54, wherein said display is selectively 
operable to display other information. 

58. The interior rearview mirror system of claim 57, wherein said other information consists 
of at least one of a direction heading angle, a clock function, a vehicle velocity, an odometer 
function, and an elapsed time function. 

59. The interior rearview mirror system of claim 58, wherein said microprocessor is operable 
to process said locational data and other data generated by said global positioning system to 
generate said other information. 

60. The interior rearview mirror system of claim 58, wherein said display comprises a menu- 
driven display, said directional heading information and said other information being selectable 
from a menu associated with said display. 

61. The interior rearview mirror system of claim 54, wherein said display comprises a multi- 
element reconfigurable display having multiple display elements. 

62. The interior rearview mirror system of claim 61 , wherein said microprocessor is operable 
to reconfigure said display to display said directional heading information via selective 
activation of at least some of said display elements. 
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63. The interior rearview mirror system of claim 54, wherein said microprocessor is operable 
to adjust an intensity of said display in response to at least one photosensor. 

64. The interior rearview mirror system of claim 54, wherein said microprocessor is 
positioned at an accessory module associated with said interior rearview mirror assembly. 

65. The interior rearview mirror system of claim 64, wherein said display is positioned at 
said interior rearview mirror assembly. • 

66. The interior rearview mirror system of claim 65, wherein said directional heading 
information is communicated to said display via a -wireless communication link. 

67. The interior rearview mirror system of claim 54, wherein at least one of an antenna and a 
receiver/processor of said global positioning system is positioned at or adjacent to said interior ' 
rearview mirror assembly. 

68. The interior rearview mirror system of claim 67, wherein said display is positioned at or 
adjacent to said interior rearview mirror assembly. 

69. The interior rearview mirror system of claim 54, wherein said microprocessor is operable 
to process said locational data to at least one of calibrate said magnetoresponsive sensor and 
indicate a zone in which the vehicle is located. 

70. The interior rearview mirror system of claim 54, wherein said microprocessor is 
operable to directly energize one or more illumination sources of said display to display said 
directional heading information. 

71 . The interior rearview mirror system of claim 70, wherein said display comprises a 
plurality of at least partially light transmissive ports formed in a reflective coating of said 
reflective element, said display comprising a plurality of iUumination sources positioned behind 
and generally aligned with corresponding ones of said plurality of ports, said microprocessor 
being operable to directly energize at least one of said illumination sources independently to 
provide illumination through one or more respective ones of said ports to display said directional 
heading information. 
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